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PREFACE. 


The  arrangement  of  The  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volumOi  has 
been  continued  without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercury  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  and  diagrams,  with  tables,  for  ident- 
ifying any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  heliocentric 
and  geocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
and  other  fundamental  astronomical  data  for  equidistant  intervals  of  Gh*een- 
wich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
data  for  their  reduction  ai*e  also  included  in  this  part.  The  list  of  mean 
and  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
venience of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient 

SIMON  NEWCOMB, 

Pro/e$$or  U.  S.  Manf^  SuperinitnimL 

WAtHI(f6T01f,  •^^  1890. 
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of  Occultations 


218 
250 
264 
272 
276 
278 


280 
281 
285 
293 
302 
314 
365 
877 
385 
393 


410 
416 
417 
446 
448 
450 
451 
452 
453 
478 
481 
482 
483 
484 
486 
491 


517 


521 
522 
525 
528 


CORRECTIONS. 


Page  821,  July  4,  R.  A.  of  Mercury, 

284,  Jan.  10,  Mer.  Pass,  of  Venus, 

243,  April  6,  R.  A.  of  Saturn, 

487,  Dec.  31^  2^, 


EphemeHs  for  1890. 

for  3^ 


u  23»»28™.l 

*'    in  Perihelion 


read  ^^ 
"     23i»  29m.l 

u      lOh  ]in 

«*     0  in  Perihelion 


Ephemaisfor  1891  (First  EtHHon  only). 
Page  298,    Dec.  of  4  Ursie  Minorii,  for  78o  S'  35'M4 


300,     R.  A.,  a'  Capricorni, 
332,     Dec,  a  Leoniii, 
350,     R.  A.,  y  Draconia, 


501,    Lines  30  and  31, 


and 


u    19© 
a    I5h 


387,     Bright  Limb  of  Moon  from  May  8  to  May  18,      ««   11 


read  78o  3'  35'M4 
((     20^ 
u     I.JO 

"       17b 

"  1 


"   Chicago     rea<i    a  point  1^  South  of  Chicago 


c«  4|o 


"       40O 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  EBA8. 

THE  YEAR  1893,  WHICH  COMPRISES  THE  LATTER  PART  OF  T^B  117TR  AND  THE  BEGINNING 
OF  THE  I18TH  YEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS  TO 

The  year  6606  of  the  Julian  Period ; 

*^         7401-7402  of  the  Byzantine  era,  the  year  7402  commencing  on  September  Ist; 

'*         5653-54  of  the  Jewish  era,  the  year  5654  commencing  on  September  11th,  or,  more  exnctly, 

at  Bunaet  on  September  10th; 
'*         2646  since  the  foundation  of  Rome,  according  to  Varro; 

**         2640  since  the  beginning  of  the  era  of  Nabonassar,  which    has    been    assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the    Julian   Period; 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
**         2669  of  the  Olympiads,  or  the  first  year  of  the  668th  Olympiad  commencing  in  July, 
1893,  if  we  fix  the  era  of  the  Olympiads  at  775i  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  tlie  Julian  Period ; 
**         2205  of  the  Grecian  era,  or  the  era  of  the  Seleucidae ; 
**         1609  of  the  era  of  Diocustian  ; 

'*         2553  of  the  Japanese  era  and  to  the  26th  year  of  the  period  entitled  ^^Meiji." 
Tlie  year  1311  of  tlie  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on   the   15th  day  of 
July,  1893. 

The  first  day  of  January  of  the  year  1893  is  the  2,412,465th  day  since  the  commencement  of  the 
Jiilinn   Period. 


CHRONOLOGICAL  CYCLES. 

I>iiiiiiiical  Letter A 

Hpoct 12 

Lunar  Cycle  or  Golden  Number     ...    13 


Solar  Cycle 26 

Roman  Indiction 6 

Julian  Period 6606 
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SYMBOLS  AND  ABBREVIATIONS. 


O  Tlie  Sun. 

a  The  Moon, 

g  Mercury. 

9  Venus. 

0  The  Eartli. 


SIGNS  OF  THE  PLANETS,  ETC, 

^  Mars. 

21  Jupiter. 

>2  Saturn. 

^  Uranus. 

^  Neptune. 


SIGNS  OF  THE  ZODIAC, 


S|>nng 
Signs. 


Summer 
Signs. 


1.  ^Y*  Aries. 

2.  a    Taurus. 

3.  n  Gemini. 

4.  25  Cancer. 

5.  SI  Leo. 

6.  nj  Virgo. 


Autumn 
Signs. 


Winter 
Signs. 


7.  =ii:  Libra. 

8.  m  Scorpius. 

9.  /  Sagittarius. 
10.  Vf  Capricornus. 
n.  «i  Aquarius. 
12.  H   Pisces. 


ASPECTS. 


i  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
a  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 


Q 

Ascending  Node. 

?S 

Descending  Node. 

N. 

North. 

S  . 

South. 

E. 

East. 

W. 

West. 

o 

f 
ft 

b 

m 


Degrees. 
Minutes  of  Ai*c. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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ASTRONOMICAL    EPHEMERIS 
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MERIDIAN  OF  GREENWICH^ 
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L 


AT  GREENWICH  APPARENT  NOON 


S 

o 


o 


SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Moo. 
Tues. 
Wed. 

Tbur. 
Fiid. 

Sat. 

SUN. 

Mon. 

Tnes. 

Wed. 
Thur. 
Frid. 

Sat. 
SUN. 
Mod. 
Tues. 

Wed. 


la 

o 

« 


fr 

Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Rl^ht  Aaoention . 


18  49  27.23 
18  53  51.79 

18  58  15.98 

19  2  39.76 
19  7  3.12 
19  11  26.03 

19  15  48.47 
19  20  10.42 
19  24  31.85 

19  28  52.73 
19  33  13  04 
19  37  32.77 

19  41  51.89 
19  46  10.38 
19  50  28.19 

19  54  45.34 

19  59  1.79 

20  3  17.50 

20  7  32  47 
20  11  46.69 
20  16  0.13 

20  20  12.78 
20  24  24.63 
20  28  35.66 

20  32  45.88 
20  36  55.27 
20  41  3.83 

20  45  11.55 
20  49  18.43 
20  53  24.49 

20  57  29.71 

21  1  34.10 


Diff.  for 
1  Hoar. 


1.031 
1.016 
0.999 

0.982 
0.964 
0.945 

0.925 
0.904 
0.881 

0.858 
0.834 
0.809 

0.784 
0.756 
0,728 

0.700 
0.670 
0.640 

0.608 
0.576 
0.544 

0.510 
0.477 
0.443 

0.409 
0.374 
0.339 

0.304 
0.270 
0.235 
0.202 


10.166 


Apparent 
Declination. 


/I 


S.22  58  4.9 
22  52  38.4 
22  46  44.7 

22  40  23.8 
22  33  36.0 
22  26  21.5 

22  18  40.4 
22  10  33.1 
22     1  59.6 

21  53  0.4 
21  43  35.4 
21  33  45.2 

21  23  29.9 
21  12  49.8 
21     1  45.2 

20  50  16.5 
20  38  23.9 
20  26    7.9 

20  13  28.6 
20  0  26.6 
19  47    2.2 

19  33  15.7 
19  19  7.6 
19    4  38.1 

18  49  47.8 
18  34  37.1 
18  19     6.2 

18    3  15.6 

17  47  5.7 

17  30  36.9 

17  13  49.6 

S.  16  56  44.2 


Diff.  for 
1  Honr. 


+  13.04 
14.17 
15.30 

+16.43 
1 7..55 
18.65 

+  19.76 
20.85 
21.93 

+23.00 
24.07 
25.11 

+26.15 
27.18 
28.19 

+29.20 
30.18 
31.15 

+32. 1 1 
33.05 
33.98 

+34.89 
35.78 
36.66 

+37.52 
:^.37 
39.20 

+40.00 
40.81 
4 1 .59 
42.35 

+4.3.10 


Semi- 
diameter. 


f« 


6  18.41 

6  18.41 

6  18.40 

6  18.39 

6  18.36 

6  18.34 

6  18.30 

6  18.26 

6  18.22 

6  18.16 

6  18.11 

6  18.05 

6  17.98 

6  17.91 

6  17.84 

6  17.77 

6  17.69 

6  17.60 

6  17.51 

6  17.42 

6  17.33 

6  17.23 

6  17.13 

6  17.02 

6  16.91 

6  16.80 

6  16.68 

6  16.55 

6  16.42 

6  16.28 

6  16.14 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Equation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 


71.04 
70.99 
70.94 

70.88 
70.82 
70.76 

70.68 
70.62 
70.55 

70.47 
70.39 
70.30 

70.22 
70. 12 
70.03 

69.94 
69.84 
69.74 

69.64 
69.54 
69.43 

69.33 
69.22 
69.11 

69.00 
68.89 
68.78 

68.66 
68.55 
68.44 
68.32 


16  15.99    68.21 


m       8 

4  0.25 
4  28.19 

4  55.74 

5  22.88 

5  49.61 

6  15.89 

6  41.70 

7  7.03 
7  31.83 

7  56.08 

8  19.78 

8  42.88 

9  5.38 
9  27.24 
9  48.45 

10  8.98 
10  28.80 

10  47.91 

1 1  6.29 
11  23.90 
11  40.73 

11  56.78 

12  12.04 
12  26.47 

12  40.09 

12  52.89 

13  4.86 

13  15.99 
13  26.28 
13  35.77 
13  44.40 

13  52.22 


Dim  for 
1  Honr. 


8 

1.172 
1.156 
1.139 

1.122 
1.104 
1 .085 

1.065 
1.044 
1 .022 

0.999 
0.975 
0.950 

0.924 
0.897 
0.870 

0.841 
0.811 
0.781 

0.750 
0.718 
0.685 

0.652 
0.61') 
0.58-\ 

0.550 
0.516 
0.481 

0.446 
0.412 
0.378 
0.343 

0.309 


Nora. — The  mean  time  of  nemidiameter  passing  may  be  found  by  sabtracting  0*.10  from  the  sidereal  time. 

The  si^  +-  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


u. 


JANUARY,  1893. 


AT  GBEElirWICH  MEAIT  NOON. 


S 

• 


Mod. 
Taes. 

Wed. 
Thar. 
Frid. 

Sat. 

Mod. 

Tnea. 
Wed. 
Thur. 

Frid. 

Sat. 

8U]^. 

Mou. 
Tue8. 
Wed. 

Thur. 
Frid. 

Sat. 

8UX. 

Moil. 

Tiie«. 

We^I. 
Thur. 
Frid. 

Sat. 
8UX. 
Mod. 
Tues. 

Wed. 


8 

• 


1 

2 
3 

4 
5 
6 

7 
8 
9 

]0 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Rlfht  Ascension. 


m 


8  49  26.49 
8  53  50.97 

8  58  15.07 

9  2  38.77 
9  7  2.05 
9  1}  24.88 

9  15  47.25 
9  20  9.12 
9  24  30.48 

9  28  51.29 
9  33  11.54 
9  37  31.20 

9  41  50.26 
9  46  8.68 
9  50  26.44 

9  54  43.53 

9  58  59.91 
20  3  15.58 

20  7  30.51 
20  11  44.68 
20  15  58.08 

20  20  10.69 
20  24  22.50 
20  28  33.50 

20  32  43.68 
20  36  53.04 
20  41  1.57 

20  45  9.27 
20  49  16.13 
20  53  22.17 

20  57  27.37 

21  1  31.75 


Dlflf.for 
1  Hour. 


1.0Q7 
1.018 
0.996 

0.979 
0.961 
0.942 

0.922 
0.901 
0.«7H 

0.856 
0,8:J2 
0.807 

0.781 
0.754 
0.726 

0.697 
0.668 
0.637 

0.606 
0.574 
0.542 

0.509 
0.475 
0.441 

0.407 
0.373 
0.337 

0.303 
0.269 
0.234 
0.200 

10.165 


Apparent 
Declination. 


// 


S.22  58  5.8 
22  52  39.5 
22  46  46.0 

22  40  25.3 
22  33  37.7 
22  26  23.5 

22  18  42.7 
22  10  35.6 
22  2  2.4 

21  53  3.4 

21  43  38.8 
21  33  48.9 

21  23  33.9 
21  12  54.2 
21   1  49.9 

20  50  21.5 
20  38  29.2 
20  26  13.5 

20  13  34.6 
20  0  33.0 

19  47  8.8 

19  33  22.7 
19  19  14.9 
19  4  45.8 

18  49  55.8 
18  34  45.4 
18  19  14.8 

18  3  24.5 
17  47  15.0 
17  30  46.4 
17  13  59.4 

S.  16  56  54.2 


DifLfor 
1  Hoar. 


+13.06 
14.18 
15.30 

+  16.42 
17.51 
18.65 

+ 1 9.75 
20.84 
21.92 

+22.99 
24.05 
25.10 

+26.14 
27.17 
28.18 

+29.18 
30. 1 7 
31.14 

+32.09 
33.04 
33.96 

+34.87 
35.77 
36.65 

+37.51 
38.35 
39.19 

+40.00 
40.81 
41.57 
42.34 

+43.09 


Equation  of 

Time, 

to  be 
Snbtracted 

from 
Mean  Time. 


m       s 

4  0.17 
4  28,10 

4  55.64 

5  22.78 

5  49.50 

6  15.77 

6  41.58 

7  6  90 
7  31.70 

7  55.95 

8  19.64 

8  42.74 

9  5.24 
9  27.10 
9  48.31 

10  8.84 
10  28.66 

10  47.77 

11  6.15 
11  23.76 
11  40.60 

11  56.65 

12  11.91 
12  26.35 

12  39.97 

12  52.78 

13  4.75 

13  15.89 
13  26.19 
13  35.68 
13  44.32 


Difil  for 
I  Hoar. 


8 

1.172 
1.156 
1.139 

1.122 
1.104 
1.085 

1  065 
1.044 
1.022 

0.999 
0.975 
0.950 

0.924 

0.897 
0.870 

0.641 
0.811 
0.781 

0.750 
0.718 
0.685 

0.652 
0.619 
0.585 

0.551 
0.516 
0.481 

0.447 
0.412 
0.378 
0.343 


13  52.15       0.309 


81d«nal 
Tina, 
or 
Bight. 

of 
HeMiSiiii. 


n      m       a 

18  45  26.32 
18  49  22.87 
18  53  19.43 

18  57  15.99 

19  1  12.55 
19  5  9.11 

19  9  5.67 
19  13  2.22 
19  16  58.78 

19  20  55.34 
19  24  51.90 
19  28  48.46 

19  32  45.02 
19  36  41.58 
19  40  38.13 

19  44  34.69 
19  48  31.25 
19  52  27.81 

19  56  24.36 

20  0  20.92 
20  4  17.48 

20  8  14.04 
20  12  10.59 
20  16  7.15 

20  20  3.71 
20  24  0.26 
20  27  56.82 

20  31  53.38 
20  35  49.94 
20  39  46.49 
20  43  43.05 

20  47  39.60 


XoTB.~The  aemldiameter  for  mean  noon  may  be  aaaamed  the  same  as  that  for  apparent  noon. 

The  aign  +-  prefixed  to  the  hourly  change  of  declination  inilicatet  that  aoatb  decUnationa 
are  daereaaing. 


Diir.  for  1  Hour, 
+9*.8565. 
(Tabla  IIL) 


JANUARY,  1893. 


in. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

§ 

o 

• 

5 

LoKarithm 

of  the 

Badina  Vector 

Mean  Time 

TBUE  LONGITUDE. 

o 

V4 

o 

Difll  for 
1  Hoar. 

LATITUDE. 

of  the 
Earth. 

Diff.for 
1  Hoar. 

of 
Sidereal  Noon. 

& 

1 

ft 

X 

V 

9.9926526 

1 

28f  22'2L3 

22  30.3 

152.85 

+  0^43 

+  0.2 

h      m       8 

5  13  42.15 

2 

2 

282  23  29.6 

23  38.4 

152.85 

0.50 

9.9926538 

1.1 

5     9  46.24 

3 

3 

283  24  37.9 

24  46.5 

152.85 

0.54 

9.9926578 

2.3 

5     5  50.33 

.    4 

4 

284  25  46.2 

25  54.6 

152.84 

+  0.55 

9.9926647 

+  3.5 

5     1  54.41 

5 

5 

285  26  54.4 

27    2.6 

152.84 

0.53 

9.9926745 

4.6 

4  57  58.50 

6 

6 

286  28    2.6 

28  10.6 

152.84 

0.48 

9.9926870 

5.b 

4  54     2.59 

7 

7 

287  29  10.8 

29  18.6 

152.84 

+  0.41 

9.9927022 

+  6.9 

4  50     6.67 

8 

8 

288  30  19.0 

30  26.6 

152.84 

0.31 

9.9927200 

7.9 

4  46  10.77 

9 

9 

289  31  27.2 

31  34.6 

152.84 

0.19 

9.9927403 

9.0 

4  42  14.85 

10 

10 

290  32  35.4 

32  42.6 

152.84 

-f  0,05 

9.9927630 

+  9.9 

4  38  18.94 

11 

11 

291  33  43.5 

33  50.6 

152.84 

-0.08 

9.9927878 

10.8 

4  34  23.03 

12 

12 

292  34  51.5 

34  58.4 

152.83 

0.21 

9.9928146 

11.6 

4  30  27.11 

13 

13 

293  35  59.4 

36     6.1 

152.82 

-  0.33 

9.9928434 

+12.4 

4  26  31.20 

14 

14 

294  37    7.1 

37  13.6 

152.81 

0.44 

9.9928741 

13.1 

4  22  35.28 

15 

15 

295  38  14.4 

38  20.8 

152.80 

0.53 

9.9929065 

13.8 

4  18  39.38 

16 

16 

296  39  21.3 

39  27.5 

152.78 

-0.60 

9.9929404 

+14.5 

4  14  43.47 

17 

17 

297  40  27,7 

40  33.7 

152.75 

0.64 

9.9929759 

15.1 

4  10  47.55 

18 

18 

298  41  33.5 

41  39.3 

152.73 

0.65 

9.9930130 

15.8 

4     6  51.64 

19 

19 

299  42  38.6 

42  44.3 

152.70 

-0.62 

9.9930517 

+  16.5 

4     2  55.73 

20 

20 

300  43  42.9 

43  48.4 

152.G6 

0.56 

9.9930920 

17.1 

3  58  59.82 

21 

21 

301  44  46.3 

44  51.6 

152.62 

0.48 

9.9931340 

17.8 

3  55     3.90 

22 

22 

302  45  48.7 

45  53.9 

152.58 

-0.37 

9.9931776 

+18.5 

3  51     7.99 

23 

23 

303  46  50.0 

46  55.0 

152.53 

0.25 

99932230 

19.3 

3  47  12.09 

24 

24 

304  47  50.3 

47  55.1 

152.49 

-0.12 

9.9932702 

20.1 

3  43  16.17 

25 

25 

305  48  49.4 

48  54.0 

152.44 

+  0.01 

9.9933193 

+20.9 

3  39  20.26 

26 

26 

306  49  47.3 

49  51.8 

152.39 

0.14 

9,9933705 

21.8 

3  35  24.35 

27 

27 

307  50  44.0 

50  48.3 

152.34 

0.25 

9.9934240 

22.8 

3  31  28.44 

28 

28 

308  51  39.6 

51  43.8 

152.29 

4-  0.35 

9.9934799 

+23.8 

3  27  32.53 

29 

29 

309  52  33.9 

52  37.9 

152.24 

0.43 

9.9935381 

24.8 

3  23  36.61 

30 

30 

310  53  26.9 

53  30.7 

152.18 

0.48 

9.9935988 

25.8 

3  19  40.71 

31 

31 

311  54  18.7 

54  22.4 

152.13 

0.50 

9.9936620 

26.9 

3  15  44.79 

32 

1 

32 

B.~The 
the 

312  55     9.3 

55  12.8 

152.09 
to  the  tn 

+  0.48 

9.9937277 

+27.9 

3  11  48.89 

nambors  in.  oolamn  a  oorrospond 
mean  eqainox  of  JanoAry  (H.O. 

16  equinox  of  the  date;  in  cola 

mn  X'to 

Diff.  for  1  Hour. 
—  9-.8296. 
(Tablo  IL) 

IV. 


JANUARY,  1893. 


GREENWICH  MEAN  TIME. 

• 

1 
1 

THE  MOON'S 

c 

• 

O 

a 
1 

SRMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOK. 

Noon. 

Midnight. 

Noon. 

DIff.  for 
1  Hoar. 

Midnight. 

Diff.  for 
I  Hoar. 

MeridUn  of 
Oreenwioh. 

DifL  for 
1  Hoar. 

ITOOB. 

16  28.2 

1         '       " 

16  25.7 

60  2d.'3 

-0r(J3 

60'  10.9 

-0.93 

h      tn 

11  29.2 

m 
2.69 

d 

13.2 

2 

16  22.1 

16 

17.7 

59  57,9 

1.23 

59  41.5 

1.49 

12  34.2 

2.63 

14.2 

3 

16   12.4 

16 

6.4 

59*22.1 

1.72 

59     0.2 

1.90 

13  35.0 

2.43 

15.2 

4 

16     0.0 

15 

53.1 

58  36  5 

-2.04 

58  11.3 

-2.13 

14  30.4 

2.19 

16.2 

5 

15  46.0 

15 

38.9 

57  45.3 

2.17 

57   19.2 

2.16 

15  20.5 

1.99 

17.2 

6 

15  31.9 

15 

25. 1 

56  53.4 

2.12 

56  28.4 

2.03 

16     6.2 

1.83 

18.2 

7 

15   18.6 

15 

12.6 

56     4.7 

-1.91 

55  42.6 

-1.76 

16  48.6 

1.72 

19.2 

•     8 

15    7.1 

15 

2.2 

55  22.5 

l..-»9 

55    4.5 

1.40 

17  29.3 

1.68 

20.2 

9 

14  57.9 

14 

54.4 

54  49.0 

1.19 

54  35.9 

0.98 

18    9.5 

1.68 

21.2 

10 

14  51.6 

14 

49.5 

54  25.4 

-0.76 

54  17.6 

-0.r>5 

18  50.4 

1.73 

22.2 

11 

14  48.0 

14 

47.3 

54  12.3 

-0.33 

54     9.6 

-0.12 

19  33.0 

1.82 

23.2 

12 

14  47.2 

14 

47.8 

54     9.4 

+0.08 

54  11.6 

+0.27 

20  18.2 

1.95 

24.2 

1 

14  49.0 

U 

50.8 

54  15.9 

+0.45 

54  22.4 

+0.62 

21     6.5 

2.07 

25.2 

'  14 

14  53.0 

14 

55.8 

•  54  30.7 

0.76 

54  40.7 

0.69 

21  57.8 

2.19 

26.2 

1   15 

14  5S.9 

15 

2.3 

54  52.1 

1.00 

55     4.8 

1. 10 

22  51.2 

2.26 

27.2 

i  >6 

15     6.0 

15 

10.0 

55  18.5 

+  1.17 

55  32.9 

+1.22 

23  45.4 

2.26 

28.2 

1  17 

15  14.0 

15 

18.2 

55  47.8 

1.25 

56    3.0 

1.28 

6 

29.2 

18 

15  22.4 

15 

26.5 

56   18.4 

1.28 

56  33.7 

1.26 

0  38.9 

2.19 

0.4 

19 

15  30.6 

15 

34.6 

56  48.7 

+  1.24 

57     3.5 

+1.21 

1  90.6 

2.11 

1.4 

20 

15  38,5 

15 

42.3 

57  17.8 

1. 18 

57  31.7 

1.13 

2  19.9 

2.01 

2.4 

21 

15  45.9 

15  49.4 

57  45.0 

1.09 

57  57.8 

1.04 

3    7.3 

1.95 

3.4 

22 

15  52.7 

15 

55.9 

58  10.0 

+0.99 

58  21.6 

+0.95 

3  53.6 

1.93 

4.4 

23 

15  58.9 

16 

1.7 

5S  32.7 

0.90 

58  43.1 

0.84 

4  39.9 

1.95 

5.4 

24 

16     4.4 

16 

6.9 

58  52.8 

0.78 

59     1.9 

0.72 

5  27.6 

2.03 

6.4 

25 

16     9.1 

16 

11.0 

59   10.0 

+0.63 

59  17.1 

+0.55 

6  18.1 

2.18 

7.4 

26 

16  12.6 

16 

13.9 

59  23.1 

0.44 

59  27.7 

0.32 

7  12.5 

2.35 

8.4 

27 

16   14.7 

16 

15.1 

59  30.8 

+0.18 

59  32.0 

+0.02 

8  11.1 

2.5«l 

9.4 

28 

16   14.9 

16 

14.1 

59  31.3 

-0.15 

59  28.4 

-0.34 

9  13.1 

2.63 

10.4 

29 

16   12.7 

16 

10.6 

59  23.2 

0.53 

59  15.6 

0.73 

10  16.4 

2.62 

11.4 

30 

16     7.9 

16 

4.5 

59     5.6 

0.93 

58  53.2 

1.13 

11   18.0 

2.49 

12.4 

31 

16     0.5 

15 

56.0 

58  38.6 

1.30 

58  22.1  : 

1.45 

12  15.5 

2.30 

13.4 

32 

15  51.0 

15 

45.7 

58     3.8 

-L.'W 

57  44.2 

-1.68 

13     8.2 

2.10 

14.4 

JANUARY,  1893. 


V. 


GEEENWIOH  MEAN  TIME, 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Boor. 


Right  Asoension. 


DUKfor 
1  Minute. 


Deolination. 


DUr.  for 
1  Minute. 


Hour. 


1 

2. 

3 

4 

5 

6 

7 

6 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

A 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:) 

24 


h   TU 

5  45 
5  47 


5 
5 
5 
5 
6 
6 
6 
6 
6 
6 


50 

53 

56 

59 

1 

4 

7 

10 

12 

15 


6  18 
6  21 

6  2:) 

6  26 
6  29 
6  32 
35 
37 
40 
43 
6  46 
6  48 


6 
6 
6 
6 


SUNDAY  1. 


N.27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

N.27 


8 

8 

13,69 

9.7894 

59.48 

9.7638 

45.35 

9.7659 

31.30 

9.7663 

17.31 

9.767*J 

3.36 

9.7678 

49.45 

9.7683 

35..56 

2.7685 

21.67 

9.7685 

7.78 

9.7684 

53.88 

9.7681 

39.95 

9.7674 

25.97 

9.7666 

11.94 

9.7656 

57.84 

9.7643 

43.66 

9.7698 

29.38 

9.7611 

14.99 

9.7599 

0.48 

9.7571 

45.84 

9.7547 

31.05 

9.7599 

16.10 

9.7494 

0.98 

9.7464 

45.67 

9.7439 

// 


20  29.0 
23  22.7 

4.0 
3:3.0 
49.6 
53.8 
45.5 
24,8 
51.8 

6.3 

8.4 
58.1 
35.3 

0.1 
12.5 

12.6 

0.3 

35.7 


26 
28 
30 
32 
34 
36 
37 
39 
40 
40 
41 
42 
42 
42 
42 
41 


40  58.7 
40  9.5 
39  8.0 
37  54.3 
l\6  28.4 
34  50.4 


MONDAY  2. 


6  51 
6  54 
6  56 
6  59 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


2 
5 
7 
10 
13 
15 
18 
21 
24 
26 
29 
32 
34 
37 
40 
42 
45 
47 
50 
5.3 
55 


30.17 
14.46 
58.5:3 
42.36 
25.95 

9.29 
52.:36 
:3.5J5 
17.a5 
59.85 
41.74 
23.31 

4.54 
45.43 
25.98 

6.17 
45i)J) 
25.43 

4.49 
43.16 
21.42 
59.27 
:36.70 
1:3.71 
50.28 


9.7399 

9.rJ63 
9.7395 
9.7985 
9.7244 
9.7901 
9.7155 
9.7107 
9.7058 
9.7007 
9.6955 
9.6900 
9.6844 
9.6787 
9.6738 
9.6667 
9.6605 
9.6549 
9.6477 
9.6411 
9.6349 
9.6973 
9.6903 
9.6139 
9.6050 


N.27  33 
27  30 
27  28 
27  26 
27  2:3 
27  20 
27  17 
27 
27 
27 
27 


14 

11 

7 

:3 


26  59 
26  55 
26  51 
2<)  4(; 
26  41 
26  :37 
26  31 
26  26 
26  21 
26  15 
26  9 

'  2(i  :i 
25  57 

N.25  51 


0.4 
58.3 
44.2 
18.2 
40.3 
50.6 
49.1 
35.9 
11.1 
:34.8 
47.0 
47.8 

:37.4 

15.7 
42.8 
58.9 
4.0 
58.1 
41.5 
14.2 
3().:3 
47.8 
48.9 

;}9.7 

20.4 


9.997 
9.799 
9.586 
9.380 
9.173 
1.966 
1.758 
1.559 
1.346 
1.139 
0.939 
0.794 
0.517 
0.310 
4-  0.104 
-0.109 
0.307 
0.513 
0.718 
0.093 
1.197 
1.330 
1.539 
1.733 


1.934 
9.1.15 
9.334 
9.539 
9.730 
9.097 
3.193 
3.317 
3.509 
3.701 
3.899 
4.080 
4.968 
4.455 
4.640 
4.893 
5.006 
5.187 
5.366 
5.543 
5.790 
5.895 
6.067 
6.937 
6.406 


Right  A8oeii8ioii. 


DUKfor 
1  Minute. 


DaoliuAtion. 


DUE  for 
1  Minute 


0 
1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
2:3 
24 


h 

7 
7 
8 
8 
8 
8 
8 
8 
8 
8 


m 

55 

58 

1 

3 

6 

8 

11 

13 

16 

18 


8  21 
8  24 
8  26 
8  29 
8  31 
8  34 
8  :36 
8  39 
8  41 
8  43 
8  46 
8  48 
8  51 
8  53 


TUESDAY  3. 


N.25  51 
25  44 
25  38 
25  31 
25  24 
25  17 
25  9 
25  2 
24  54 
24  47 
24  39 
24  31 
24  22 
24  14 
24  5 
23  57 
23  48 
23  39 
23  30 
23  21 
23  11 
23  2 
22  52 

N.22  43 


WEDNESDAY  4. 


8 

8 

50.28 

9.6059 

26.41 

9JS985 

2.10 

9.5911 

37.:U 

9.5835 

12.12 

9.5758 

46.43 

9.5680 

20.28 

9.5609 

53.65 

9.5599 

26.54 

9.5441 

58.94 

9.5360 

30.86 

9.5978 

2.28 

9.5196 

3:3.21 

9.5113 

3.64 

9.5099 

33..56 

9.4945 

2.98 

9.4861 

31.89 

9.4776 

0.29 

9.4690 

28.17 

9.4604 

55.54 

9.4518 

22.39 

9.4439 

48.72 

9.4345 

14.53 

9.4956 

39.82 

9.4171 

8  56 

8  58 

9  0 


9 
9 
9 
9 
9 
9 
9 
9 


3 
5 
8 
10 
12 
15 
17 
19 


9  22 
9  24 
9  26 
9  28 
9  31 
9  .33 
9  35 
9  38 
9  40 
9  42 
9  44 
9  46 
9  49 
9  51 


4.58 
28.82 
52.54 
15.73 
38.:39 

0.5:3 
22.15 
43.24 

3.81 
23.86 
43.38 

2.39 
20.88 
38.85 
56;3I 
13.25 
29.68 
45.60 

1.02 
15.93 
30.34 
44.26 
57.68 
10.61 
23.05 


9.4064 
9.3907 
9.3909 
9.3891 
9.3733 
9.3646 
9.3550 
9.3479 
9.3385 
9.3997 
9.3911 
9J)I95 
9.3038 
9.9959 
9.9867 
9.9781 
9.9696 
9.9619 
9.9598 
9.9444 
9.9961 
9.9978 
9.9196 
9.91 14 
9.9039 


N.22  33 
22  23 
22  13 
22  3 
21  52 
21  42 
21  31 
21  21 
21  10 
20  59 
20  46 
20  37 
20  26 
20  14 
20  3 
19  51 
19  40 
19  28 
19  16 
19  5 
18  53 
18  41 
18  28 
18  16 

N.18  4 


20.4 
51.0 
11.5 
22.1 
22.9 
14.0 
55.6 
27.7 
50.5 
4.0 
8.4 
3.8 
50.4 
28.2 
57.3 
17.8 
29.9 
33.7 
29.4 
17.0 
56.6 
28.3 
52.3 
6.8 


17.8 
19.4 
13.8 

1.0 
41.2 
14.6 
41.2 

1.1 
14.5 
21.5 
22.1 
16.5 

4.9 
47.3 
23.8 
54.6 
19.8 
.39.5 
53.7 

2.6 

6.4 

^.1 
58.8 
47.6 
31.7 


6.406 
6.574 
6.741 
6.905 
7.067 
7.997 
7.385 
7.549 
7.697 
7.851 
8.009 
8.150 
8.997 
8.443 
8.587 
8.798 
8.867 
9.004 
9.139 
9.973 
9.406 
9.536 
9.663 
0.761 


0.91S 
10.033 
10.153 
10.971 
10.387 
10.500 
10.619 
10.799 
10.630 
10.937 
11.041 
11.143 
11.943 
11.349 
11.439 
11.533 
11.096 
11.717 
11.807 
11.894 
11.979 
19.063 
19.146 
19.996 
19.304 


VI. 


JANUARY,  1893. 


GBEEI^WIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

BighiAwMnsion. 

Dlif  for 
1  Minute^ 

DeoUnatlon. 

Diif  for 
IKinate. 

Hour. 

BlglitA«oeii«ioii. 

Difffor 
iMiBnto. 

DMliaatloB. 

JMCfcr 
iMfamta. 

TH 

UBSD. 

LY  5. 

SATUKDAY  7. 

h     m     8 

s 

O          /          #1 

n 

h    m     • 

8 

N.  7  13     /J3 

if 

0 

9  51  23.05 

9.9039 

N.18    4  31.7 

19.304 

0 

11  29    6.49 

1.8995 

14.318 

1 

9  53  ;)5.00 

9.1953 

17  52  ll.l 

19.361 

1 

11  31     0.3:3 

1.8053 

6  58  44.8 

i4jao 

2 

9  55  46.47 

9.1879 

17  di)  46.0 

19.456 

2 

1 1  32  53.92 

1.8019 

6  44  24.6 

14.349 

3 

9  57  57.46 

9.1799 

17  27  16.4 

19.599 

3 

11  34  47.27 

1.8871 

6  30    3.8 

14J61 

4 

10    0    7.97 

9.1713 

17  14  4-2.5 

19.601 

4 

1 1  36  40.37 

1.8830 

6  15  42.5 

14JB0 

5 

10    2  18.01 

9.1635 

17    2    4.3 

19.671 

5 

1 1  .38  33.23 

1.8791 

6    1  20.6 

14^168 

6 

10    4  27.59 

9.1557 

16  49  22.0 

19.739 

6 

1 1  40  25.86 

1.8753 

.5  46  58.3 

14J7S 

7 

10    6  36.70 

9.1460 

16  :)6  35.6 

19.806 

7 

11  42  18.26 

1.8715 

5  32  35.6 

14.381 

8 

10    8  45.35 

9.1403 

16  2.3  45.3 

19.870 

8 

11  44  10.44 

1.8679 

5  18  12.6 

14.388 

9 

10  10  53.54 

9.1397 

16  10  51.2 

19.933 

9 

11  46    2.41 

1.6644 

5    3  49.3 

14J90 

10 

10  13     1.27 

9.1959 

15  57  5.3.4 

19.995 

10 

11  47  54.17 

1.8609 

4  49  25.6 

14.394 

11 

10  15    B.56 

9.1178 

15  44  51.8 

13.057 

11 

1 1  49  45.72 

1.8575 

4  35    2.1 

14J97 

12 

10  17  15.41 

9.1105 

15  31  46.6 

13.116 

12 

11  51  37.07 

1.8549 

4  20  38.2 

14JM 

13 

10  19  21.8> 

9.1039 

15  18  37.9 

13.179 

13 

1 1  5:3  28.22 

1.8510 

4    6  14.3 

14.388 

14 

10  21  27.79 

9.0959 

15    5  25.9 

13.997 

14 

11  55  19.19 

1.6479 

3  51  50.4 

14.308 

15 

10  23  .33.:33 

9.0887 

14  52  10.7 

13.980 

15 

11  57    9.97 

1.8448 

3  37  26.5 

14J97 

16 

10  25  38.44 

9.0817 

14  .38  52.3 

13.333 

16 

11  59    0.57 

1.8419 

3  23    2.7 

14.385 

17 

10  27  4.3.14 

9.0748 

14  25  30.7 

13.385 

17 

12    0  51.00 

1.8390 

3    6  39.1 

14.399 

18 

10  29  47.42 

9.0679 

14  12    6.1 

13.434 

18 

12    2  41.25 

1.8369 

2  54  15.7 

14.388 

19 

10  31  5I.2<) 

9.0611 

13  58  38.6 

13.489 

19 

12    4  31.34 

1.8336 

2  39  52.5 

14.384 

20 

10  33  54.75 

9.0544 

13  45    8.2 

13.599 

20 

12    6  21.28 

1.8310 

2  25  29.6 

14.379 

21 

10  35  .57.81 

9.0477 

13  31  35.1 

13.574 

21 

12    8  11.06 

1.8984 

2  11     7.0 

14.373 

22 

10  38    0.47 

9.0410 

13  17  59.3 

13.618 

22 

12  10    0.69 

1.8960 

1  56  44.8 

14.366 

23 

10  40    2.73 
F 

9.0344 

RIDA1 

N.13    4  20.9 
Z  6. 

13.661 

23 

12  11  50.18 

SI 

UNDA^ 

\S.  1  42  23.1 
Y  8. 

14J69 

0 

10  42    4.60 

9.0980 

N.12  30  40.0 

13.709 

0 

12  13  39J>3 

l.ttl4 

N.  1  28    1.8 

14J51 

1 

10  44    6.09 

9.0917 

12  36  56.7 

13.749 

1 

12  15  28.75 

1.6199 

1  13  41.0 

14.349 

2 

10  46    7.21 

9.0155 

12  23  11.0 

13.780 

2 

12  17  17.84 

1.8179 

0  59  20.8 

I4J31 

3 

10  48    7.95 

9J0O93 

12    9  2.3.1 

13.817 

3 

12  19    6.81 

1.8159 

0  45    1.3 

14.390 

4 

10  50    8.32 

9.0039 

1 1  55  a3.o 

13.853 

4 

12  20  55.66 

1.8139 

0  30  42.4 

14J00 

5 

10  .52    8.33 

1.9979 

11  41  40.7 

13.888 

5 

12  22  44.;39 

1.6113 

0  16  24.2 

14.997 

A 

10  54    7.99 

1.9913 

1 1  27  46.4 

13.999 

6 

12  24  33.01 

1.80O5 

N.  0    2    6.7 

14.986 

7 

10  56    7.29 

1.9855 

1 1  13  50.1 

13.953 

7 

12  26  21.  .53 

1.8079 

S.  0  12  10.0 

14.971 

8 

10  58    6.25 

1.9797 

10  59  52.0 

13.983 

8 

12  28    9.96 

1.8063 

0  26  25.8 

I4.9S6 

9 

11     0    4.86 

1.9740 

10  45  .52.1 

74.019 

9 

12  29  58.29 

1J048 

0  40  40.7 

14.941 

10 

11     2    3.13 

1.9684 

10  31  50.5 

.4U>41 

10 

12  31  46.5.3 

1.8033 

0  54  54.7 

14.995 

11 

11     4     1.07 

1.9630 

10  17  47.2 

:4.068 

11 

12  33  34.69 

1.8090 

1    9    7.7 

14.900 

12 

11     5  58.69 

1.9577 

10    3  42.3 

14.094 

12 

12  35  22.77 

1.8008 

1  23  19.8 

14.199 

13 

11     7  55.99 

1.9593 

9  49  a5.9 

14.118 

13 

12  37  10.78 

1.7996 

1  37  30.8 

14.174 

14 

1 1     9  52.97 

1.9470 

9  35  28.1 

14.149 

14 

12  38  58.72 

1.79eS 

1  51  40.7 

14.135 

15 

11   11  49.63 

1.9418 

9  21   18.8 

14.166 

15 

12  40  46.60 

1.7975 

2    5  49.4 

14.136 

16 

11  13  45.99 

1.9368 

9    7    8.2 

14.187 

16 

12  42  34.42 

1.7965 

2  19  57.0 

14.117 

17 

11   15  42.05 

1.9318 

8  52  56.4 

14.907 

17 

12  44  22.18 

1.7956 

2  34    3.4 

14.096 

18 

11  17  37.81 

I. 9069 

8  38  43.4 

14.396 

18 

12  46    9.89 

1.7948 

2  48    8.5 

14.074 

19 

1 1   19  33.28 

1.9992 

8  24  2i».3  ! 

14.944 

19 

12  47  57.56 

1.7949 

3    2  12.3 

14.0S9 

20 

lliJl  28.47 

1.9175 

8  10  14.1  ' 

14.961 

20 

12  49  4.5.19 

1.7935 

3  16  14.7 

liM9 

21 

11  23  2:}.38 

1.9199 

7  55  58.0 

lisn 

21 

12  51  32.78 

1.7999 

3  30  15.8 

liMm 

22 

11  25  18.02 

1.9084 

7  41  40.9 

14.999 

22 

12  5,3  20.34 

1.7995 

3  44  15.5 

13J89 

23 

11  27  12.39 

1.9039 

7  27  22.9 

14.306 

23 

12  55    7.88 

1.7991 

3  58  13.7 

13.957 

24 

11  29    6.49, 

1.8095 

N.  7  13    4.2 

14.316 

24 

12  56  55.40 

1.7918 

S.  4  12  10.4  , 

13J39 

8 
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VII. 


GBEEIN  VVIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAMMwioa. 

1 

Dlfffor 
1  Siiinate. 

Declination. 

DiflT.  for 
1  Minute. 

Hoar. 

Right  Ascension. 

ma.  for 

1  Minute. 

Declination. 

DUE  for 

1  Minute. 

M< 

OJJJDA 

r  9. 

WEDNESDAY  11, 

h     m      • 

■ 

O           /          " 

// 

h     m       s 

8 

O          '        't 

t> 

0 
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1.7918 

S.  4  12  10.4 

13.939 

0 

14  24    0.31 

1.8637 
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11.948 

1 

12  58  42.90 

1.7916 
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13.906 

1 
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11.890 

2 
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1.8699 

15    3    9.8 
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3 
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1.79M 
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13.859 

3 
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15  14  57.9 
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4 
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1.7914 
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13.894 

4 
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15  26  42.4 

11.719   1 

5 

13    5  52.85 
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5  21  30.0 

13.796 

5 
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1.8800 

15  38  23.3 
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6 

13    7  40.34 

1.7917 

5  35  16.9 

13.767 

6 

14  35  14.71 

1.8834 
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11.589 

7 

13    9  27.85 

1.7919 

5  49    2.0 

13.737 

7 

14  37    7.82 

1.8869 

16     1  34.0 

11.597 

6 

13  11  15.37 

1.7928 

6    2  45.3 

13.706 

8 

14  39     1.14 

1.8904 

16  13    .3.7 
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9 
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1.79S6 
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13.674 

9 

14  40  54.67 
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I. 7931 
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10 
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11 
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1.7937 
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13.611 

11 

J 4  44  42.39 

1.9013 
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11.969 

12 

13  18  25.72 

1.7943 

6  57  19.5 

13.577 

12 
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1.9051 

16  .58  24.1 

11.203 

13 

13  20  13.40 

1.79S0 

7  10  5.3.1 

13.543 

13 

14  48  31.00 

1.9089 

17    9  34.3 

11.136 

14 

13  22     1.12 

1.7957 

7  24  24.7 

13.509 

14 

14  50  25.65 

I.9I98 

17  20  40.4 

11.069 

15 

13  23  48.88 

1.7966 

7  37  54.2 

13.474 

15 

14  .52  20.54 

I. 9167 

17  31  42.5 

11.001 

J6 

13  25  36.70 

1.7975 

7  51  21.6 

13.438 

16 

14  54  15.66 

1.9207 

17  42  40.5 

10.939 

17 

13  27  24.58 

1.7985 

8    4  46.8 

13.409 

17 

14  56  J  1.02 

1.9246 

17  ai  34.3 

10.861 

18 

13  29  12.52 

1.7995 

8  18    9.9 

13.366 

18 

14  58    6.61 

1.9986 

18    4  23.8 

10.790 

19 

13  31     0.52 

1.8007 

8  31  30.7 

13.398 

19 

15    0    2.45 

1.9397 

18  15    9.1 

10.719 

20 

13  32  48.60 

1.8019 

8  44  49.2 

13.989 

20 

15     1  58.54 

1.9369 

18  25  .50.1 

10.640   , 

21 

13  34  36.75 

1.8039 

8  58    5.4 

13.950 

21 

15    3  54.88 

I.941I 

18  36  26.6 

10.571 

22 

13  36  24.98 

1.8045 

9  11   19.2 

13.911 

22 

15    5  51.47 

1.9453 

18  46  .58.7 

10.491 

23 

13  38  13.29 
TU 

1.8099 

ESDA 

S.  9  24  30.7 
Y  10. 

13.179 

23 

15    7  48.;32 

THI 

1.9496 

JRSD^ 

S.18  57  26.4 
LY  12. 

10.491 

0 

13  40    1.69 

1.8074 

fl.  9  37  39.8 

13.131 

0 

15    9  45.42 

1.9539 

S.19    7  49.5 

10.347 

1 

13  41  50.18 

1.8090 

9  50  46.4 

13.069 

1 

15  11  42.78 

1.9583 

19  18    8.0 

10.971 

2 

13  43  38.77 

1.8107 

10    3  50.4 

13.046 

2 

15  13  40.41 

1.9627 

19  28  22.0 

10.194 

3 

13  45  27.46 

1.8194 

10  16  51.9 

13.003 

3 

15  15  38.30 

1.9671 

19  38  31.3 

lO.US 

4 

13  47  16.26 

1.8149 

10  29  50.8 

19.960 

4 

15  17  36.46 

1.9716 

19  48  .3,5.8 

lo.a^'> 

5 

13  49    5.16 

1.8159 

10  42  47.1 

19.916 

5 

15  19  34.89 

1.9761 

19  58  3.5.5 

9.956 

6 

13  50  54  17 

1.8178 

10  55  40.7 

19.871 

6 

15  21  3:U9 

1.9807 

20    8  .30.5 

9.876 

7 

13  .52  43.30 

1.8198 

11     8  31.6 

19.895 

7 

15  2.3  32.57 

1.9859 

20  18  20.6 

9.793 

8 

13  54  32.55 

1.8919 

11  21  19.7 

12.779 

8 

15  25  31.82 

1.9897 

20  28    5.7 

9.710 

9 

13  56  21.93 

■      1.8941 

M  34     5.1 

19.739 

9 

15  27  31.34 

1.9943 

20  37  45,8 

9.626 

10 

13  .58  11.44 

1.896)2 

1 1  46  47.6 

19.684 

10 

15  29  31.14 

I. 9991 

20  47  20.8 

9.542 

11 

14    0     1.08 

1.8984 

1 1  .59  27.2 

19.637 

11 

15  31  31.23 

2.0038 

20  .56  50.8 

9.457 

12 

14     1  .50.85 

1.8307 

12  12     4.0 

19.588 

12 

15  33  31.60 

9.0086 

21     6  1.5.7 

9JJ72 

13 

14    3  40.76 

1.8:<3I 

12  24  .37.8  j 

19J>.38 

13 

15  35  .32.26 

9.0133 

21    15  3.5.4 

9.984 

14 

14    5  30.82 

1.H356 

12  37    8.(J 

19.488 

14 

15  37  .3.3.20 

2.0181 

21  24  49.8 

9.196 

15 

14    7  21.04 

1.8:i89 

12  49  3().4 

19.437 

15 

15  3!)  .34.43 

2.0929 

21  a3  ,58.9 

9.107 

16 

14    9  11.41 

1.8408 

13    2     1.1 

19.386 

16 

15  41  35.95 

2.0277 

21  43    2.7 

9.017  , 

17 

14  11     1.94 

1.8434 

13  14  22.7 

19.333 

17 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GfiEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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14 

7    3  52.57 

9.6639 

27  25  23.0 

9.998 

14 

9    5  23.92 

9.3640 

21  49  13.9 

10.499 

15 

7    6  32.30 

9.6604 

27  22  21.6 

3.118 

15 

9    7  45.53 

9.3569 

21  38  40.8 

10.610 

16 

7    9  11.81 

9.6567 

27  19    8.9 

3.306 

16 

9  10    6.67 

9.3484 

21  28    0.7 

10.795 

17 

7  11  51.10 

9.6599 

27  15  44.9 

3.499 

17 

9  12  27.34 

9,3407 

21   17  13.8 

10.838 

18 

7  14  30.16 

9.6490 

27  12    9.8 

3.678 

18 

9  14  47.55 

9.3329 

21     6  20.2 

I0JM9 

19 

7  17    8.98 

9.6449 

27     8  2:^.5 

3.864 

19 

9  17    7.29 

2.3-251 

20  .55  19.9 

11.059 

20  . 

7  19  47.55 

9.6407 

27     4  26.1 

4.048 

20 

9  19  26..56 

2.3179 

20  44   13.1 

11.167 

21 

7  22  25.86 

9.6363 

27    0  17.8 

4.930 

21 

1      9  21  45.36 

9.3094 

20  32  .59.9  •     11.973 

22 

7  25    3.90 

9.6317 

26  55  .58.5 

4.419 

22 

9  24    3.(>9 

2.3017 

20  21  40.3       11J77 

23 

7  27  41.66 

9.6869 

N.26  51  28.3 

4.593 

23 

9  26  21.56 

9.2940 

N.20  10  14.6.     11.470 

M( 

)NDA^ 

{  30. 

WEDNESD 

AY,  FEBRUARY  1. 

0 

7  30  19.13 

9.6^1 

N.26  46  47.3 

4.773 

0 

9  28  38.97 

9.9863 

N.19  58  42.8      iijm« 

1 

7  32  56.31 

9.6171 

26  41  55.5 

4.959 

2 

7  35  33.18 

9.6119 

26  3()  5.3.0 

S.I39 

3 

7  38    9.74 

9.6067 

26  31  40.0 

5.304 

4 
5 

7  40  45.98 
7  43  21.90 

9.6013 
9.5958 

26  26  16.5 
26  20  42.5 

5.479 
5.654 

PHASES 

OF  THE  MOON. 

6 
7 

7  45  57.48 
7  48  32.71 

9.5901 
9.5844 

26  14  58.0 
26    9    3.3 

5.897 
5.997 

8 

7  51    7.60 

9.5765 

26    2  58.4 

6.166 

d       h        m 

9 

7  53  42.13 

9.5794 

25  56  43.4 

6.333 

O  Full  Moon 

.    .   Jan.      2      ]     40.9 

10 
11 

7  56  16.29 
7  58  50.08 

9..S669 
9.5600 

25  50  18.4 
25  43  43.4 

6.500 
6.666 

(£   Last  Qimm 

5r .     .     . 

.      9     10    28.4 

12 

8    1  23.49 

9.5537 

25  36  58.5 

6.t»29 

9  Saw  Moon 

9                •                • 

.     17     13    28.1 

IS 

8    3  56.52 

9.5479 

25  30    3.9 

6.991 

}>    First  Quuri 

«.'!•        .       . 

.    24     18    2<).8 

14 

8    6  29.16 

9.5407 

25  2*2  59.(i 

7.159 

^^  m                  ^     M                 tf    ^^     M  & 

15 

8    9     1.40 

9.5340 

25  15  45.7 

7.311 

( 

3   Full  Moon 

... 

.31     14    10.9 

16 
17 

8  11  33.24 
8  14    4.67 

9J«79 
9.5904 

25    8  22.3 
25    0  49.5 

7.468 
7.CU 

18 

8  16  35.(19 

9.5136 

24  53    7.5 

7.777 

a      h 

'    19 

8  19    6.30 

9.5066 

24  45  16.3 

7.;»:»o 

(T    AjJOgee.     . 

... 

.     11     19.0 

20 
1  21 

8  21  36.48 
8  24    6.24 

9.4995 

24  37  15.9 
'    24  '29    (K; 

8.0-39 

... 

.    27     13.6 

22 

8  26  ;J5.57 

a.4K.\J 

-     24  tiO  48.1 

8.^1*7 

23 

8  29    4.47 

9.4780 

21   12  21.4 

h.:>-»:j 

24 

8  31  :«.93 

'      9.4707 

N.-i4     3  45.7 

h.».h7 

- 

14 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Ot^ect. 

Noon. 

P.L. 

of 

Diff. 

ITlh. 

P.L. 
of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

O         1         II 

O        t        II 

O        1        II 

O         1        It 

1 

a  Pegnsi 

W. 

93    8    6 

9467 

94  50    5 

9474 

96  31  55 

9489 

98  13  34 

9491 

a  Arietis 

W. 

50  29  12 

S3I7 

52  17  14 

9917 

54    5  16 

9918 

55  53  17 

9919 

Regulus 

E. 

61  40    8 

9106 

59  49  48 

9130 

57  59  35 

9136 

56    9  31 

9143 

Satorn 

E. 

105  31  10 

9190 

103  40  42 

9195 

101  50  21 

9130 

100    0    7 

9136 

2 

a  Arietis 

W. 

64  52  16 

9943 

66  39  40 

9950 

68  26  53 

9958 

70  13  54 

9966 

AldolNiran 

W. 

34  35  3(5 

9998 

36  21  38 

9998 

38    7  41 

9998 

39  53  43 

9300 

ReguIiiB 

E. 

47    2    6 

9187 

45  13  19 

9198 

43  24  48 

9909 

41  36  34 

9999 

Saturn 

E. 

90  51  33 

9174 

89    2  26 

9184 

87  13  34 

9194 

85  24  57 

9904 

Spica 

E. 

101     2  15 

9179 

99  13    5 

9180 

97  24    8 

9190 

95  35  26 

9901 

3 

a  Arietis 

• 

W. 

79    5  25 

ioan 

80  50  53 

9334 

82  36    3 

9348 

84  20  5:3 

9369 

Aldebaran 

W. 

48  42  23 

9339 

50  27  36 

9349 

52  12  34 

9353 

53  57  17 

9364 

Satcru 

E. 

76  26    3 

9964 

74  39  11 

9976 

72  52  39 

9999 

71     (J27 

9307 

Spica 

E. 

86  36    9 

9969 

84  49  13 

9975 

83    2  37 

9989 

81  16  22 

9303 

4 

a  Arietis 

W. 

92  59  51 

9438 

94  42  32 

9455 

96  24  49 

9479 

98    6  42 

9489 

Aldelmrau 

W. 

62  36  32 

9499 

64  19  25 

9444 

66     1  57 

9459 

67  44     8 

9475 

Saturn 

E. 

62  20  5.3 

9389 

60  36  53 

9399 

58  53  17 

9415 

57  10    4 

9439 

Spica 

E. 

72  30  29 

9381 

70  46  27 

9397 

69    2  48 

9414 

67  19  33 

9431 

5 

Aldeliamii 

VV. 

76    9  28 

9556 

77  49  24 

9573 

79  28  5() 

9590 

81     8    5 

9607 

Pollux 

W. 

32    0  51 

9516 

33  41  42 

9533 

35  22  10 

9550 

37    2  14 

9560 

Saturn 

E. 

48  39  59 

9517 

46  59  10 

9535 

45  18  46 

9553 

43  38  47 

9570 

Spica 

E. 

58  49  22 

9518 

57    8  34 

9535 

55  28  10 

9553 

53  48  1 1 

9579 

Antai-es 

E. 

104  41  22 

9511 

103    0  24 

9596 

101   19  50 

9545 

99  39  40 

9564 

6 

Aldebaran 

W. 

89  17  58 

9693 

90  54  47 

9710 

92  31   13 

9798 

94    7  16 

9745 

Pollux 

W. 

45  16  43 

9659 

46  54  27 

9669 

48  31  48 

9686 

50    8  47 

9703 

Saturn 

E. 

35  24  48 

9657 

lis  47  1 1 

9675 

32    9  57 

9699 

30  33    6 

9709 

Spica 

E. 

45  34  27 

9661 

43  56  55 

9680 

42  19  48 

9698 

40  43    5 

9715 

Antares 

E. 

91  24  54 

9&M) 

89  47    7 

9668 

88    9  44 

9685 

86  32  44 

9701 

Venus 

E. 

100  53  31 

9088 

99  25  19 

3117 

97  57  30 

3136 

96  30    4 

UI55 

7 

Pollux 

W. 

58    8  11 

9783 

59  43     1 

9799 

61  17  30 

9814 

62  51  40 

9888 

Regulus 

W. 

21  55    9 

9859 

23  28  20 

9866 

25     1  23 

9873 

26  34  16 

9881 

Spica 

E. 

32  45  21 

9805 

31  10  59 

9821 

2J)  36  59 

9839 

28    3  22 

9657 

Antares 

E. 

78  3:3  12 

9789 

76  58  21 

9798 

75  23  51 

9814 

73  49  41 

9898 

Venus 

E. 

89  18  26 

3945 

87  53  10 

3969 

86  28  14 

3979 

85    3  38 

3996 

Sun 

E. 

117  21  53 

3165 

115  55    2 

3189 

114  28  31 

3198 

] 13    2  20 

3914 

8 

Pollux 

W. 

70  37  52 

9897 

72  10  15 

9910 

73  42  21 

9999 

75  14  12 

9935 

Regulus 

W. 

34  15  48 

9931 

35  47  28 

9941 

37  18  55 

9950 

3d  50  10 

9961 

Antares 

E. 

66    3  2:) 

9898 

64  31    7 

9910 

62  59     1 

9993 

61  27  11 

9935 

Venus 

E. 

78    5  20 

3373 

76  42  a3 

3388 

75  20    3 

3401 

73  57  48 

3415 

Sun 

E. 

105  55  54 

3988 

104  31  28 

3301 

103    7  18 

3314 

101  43  23 

3398 

9 

Pollux 

W. 

82  49  51 

9987 

84  20  20 

9996 

85  50  38 

3005 

87  20  45 

3014 

Regulus 

W. 

46  23  22 

3006 

47  5.3  27 

3015 

49  23  21 

3099 

50  53    6 

3030 

Antares 

E. 

53  51  37 

9988 

52  21     9 

9997 

50  50  53 

3006 

49  20  48 

3015 

Venus 

E. 

67  10  15 

3476 

ery  49  24 

3487 

64  28  45 

3497 

6:)    8  18 

350« 

Sun 

E. 

94  47  24 

33R5 

93  24  50 

3395 

92    2  28 

3405 

90  40  17 

3414 

XIV. 


JANUARY,  1893. 


15 


c 


8 


9 


Name  aod  Direction 
of  Olvject. 


a  Pe^i  W. 

a  Arietis  W. 

Regulus  E . 

Saturn  £ . 

a  Arietis  W. 

Aldebanin  W. 

Regulus  E . 

Saturn  E . 

Spica  E . 

a  Arietis  W. 

Aldebamn  W. 

Saturn  E . 

Spica  E . 

a  Arietis  W. 

Aldeborau  W. 

Saturn  E . 

Spica  E . 

AldelNtrari  W. 

Pollux  W. 

Saturn  E . 

Spica  E . 

Antarcs  E . 

Aldebfiraii  W. 

Pollux  W. 

Saturn  E . 

Spica  E . 

Ajitares  E . 

Venus  E  . 

Pollux  W. 

Regulus  W. 

Spica  E . 

Antares  E . 

Venus  E . 

Sun  E. 

Pollux  W. 

Regulus  W. 

Antares  E . 

Venus  E . 

ScN  E. 

Pollux  W. 

Regulus  W. 

Antares  E . 

Venus  E . 

Sun  E. 


MidnighL 


O    /    M 

99  55  0 
57  41  16 

54  19  38 

98  10  3 

72  0  43 
41  39  42 
39  48  39 
a3  3G  36 
93  47  0 

86  5  23 

55  41  44 

69  20  37 
79  30  27 

99  48  11 
69  25  57 
55  27  15 
65  36  42 

82  46  50 

38  41  55 
41  59  11 
52  8  37 
97  59  55 

95  42  56 

51  45  23 
28  56  38 

39  6  45 
84  56  6 
95  3  1 

64  25  31 
28  (>  59 
26  30  8 
72  15  50 

83  :)9  22 
111  36  27 

76  45  47 

40  21  12 
59  55  36 
72  35  49 

100  19  44 

88  50  41 

52  22  42 
47  50  54 
01  48  I 

89  18  16 


ENW 

ICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L, 

of 

XVb. 

of 

xvmh 

of 

XXlb. 

of 

Dift 

Diff. 

1 

Biff. 

Diff. 

1 

9503 

O        1       n 

101  36  11 

9513 

O         1        " 

mi  17  6 

9597 

lOl  57  42 

9541  ! 

0939 

59  29  11 

99«{ 

01   17    0 

9231 

63    4  42 

9936 

9151 

52  29  56 

9159 

50  40  26 

9IC7 

48  51    9 

9176 

9143 

!Kj  20    9 

9149 

94  30  25 

9157 

92  40  5;) 

9165 

9m 

73  47  17 

9987 

75  33  36 

S296 

77  19  39 

9309 

9304 

43  25  35 

9309 

45  11  21 

9315 

46  56  58 

9394; 

9935 

38    1    4 

9949 

:)6  13  49 

9964 

34  26  57 

9380  1 

9915 

81  48  31 

9937 

80    0  44 

9939 

78  13  14 

9951  - 

9919 

91  58  50 

9994 

90  10  58 

9935 

88  23  24 

9949 

9378 

87  49  33 

939) 

89  33  21 

9406 

91   16  47 

9499 

9375 

57  25  54 

9388 

59    9  46 

9401 

60  5:3  19 

9415 

9391 

67  35    8 

9336 

65  50     1 

9351 

64    5  16 

9366  1 

9318 

77  44  54 

9333 

75  59  43 

9349 

74  14  55 

9364 

9507 

101  29  15 

9594 

103    9  55 

9549 

104  50  10 

9561 

9490 

71     7  24 

9507 

72  48  28 

9593 

74  29    9 

9539 

9449 

53  44  50 

9466 

52    2  49 

9483 

50  21  12 

9500 

9448 

63  54  15 

9465 

62  12  13 

9489 

60  30  35 

9500 

9094 

84  25  12 

9641 

86    3  11 

9659 

87  40  46 

9670 

9584 

40  21   12 

9601 

42    0    0 

9618 

43  38  36 

9635 

9588 

40  20    0 

9605 

{^  41   12 

9633 

37    2  48 

9040  , 

9500 

50  29  28 

9607 

48  50  43 

9696 

47  12  23 

9643 

9581 

9(>  20  34 

9599 

94  41  37 

9616 

!«    3    4 

9633 

1 

9769 

97  18  14 

9779 

98  53  10 

9795 

100  27  44 

1 
9811 

9719 

5;  J  21  37 

9735 

54  57  30 

9759 

5()  33     1 

9768 

9795 

27  20  32 

9741 

25  44  47 

9758 

24    9  24 

9773 

9733 

37  30  49 

9750 

35  55  10 

9769 

34  20    7 

9786 

9718 

83  19  50 

9735 

»1  43  56 

9750 

80    8  2:j 

9767 

3173 

93  36  20 

3199 

92  10     1 

3909 

90  44    3 

3997  ■ 

9643 

65  59    3 

9857 

67  32  17 

9871 

0*9    5  13 

9884  : 

9891 

2<>  :J9  30 

9900 

31   11  49 

9910 

:«  43  55 

9990  ' 

9870 

24  57  18 

9894 

23  24  51 

9919 

21  52  46 

9939 

9643 

70  42  18 

9857 

69    9    4 

9871 

67  :i6    8 

9864  t 

3319 

82  15  24 

3398 

80  51  45 

3344 

79  28  24 

3358  ' 

3930 

no  10  53 

3944 

108  45  3<i 

3959 

107  20  37 

3973  , 

9946 

78  17    8 

9956 

79  48  10 

9967 

81   19  10 

9977 

9070 

41  52    2 

9980 

43  22  40 

9989 

44  :.3    7 

9998 

9946 

58  24  16 

S958 

56  ^i  10 

9968 

55  2^  17 

9978 

3490 

71   14    5 

3441 

m  52  ;r> 

3454 

ilS  31    19, 

3464 

3340 

98  56  19 

3359 

97  33    & 

3364 

IHi  10  10' 

3374 

3091 

90  20  28 

3098 

91  50    0 

3035 

1 

93  19  35 

3041 

3037 

5:3  52    9 

3043 

55  21  28 

3050 

56  50  :k> 

3056  ' 

3099 

4(>  21     9 

3030 

44  51  34 

3037 

43  2*2    7 

3043 

3510 

m  27  55 

3535 

5!>    7  58 

3533 

57  48  10 

3541 

3499 

87  5*3  24 

3431 

80  34  42 

3438 

85  13    8 

3446 

IG 
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XV. 


1 

1 

GEEENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

2  . 
10 

Xame  aud  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Diff. 

lUh. 

P.  L. 

of 
Diff. 

VIb. 

P.  L. 

of 
Diff. 

ixt». 

P.  L. 

of 

Diff. 

Pollux 
Regiiliis 
An  tares 
Venus 

Sun 

VV. 

w. 

E. 
E. 
E. 

O         1         II 

94  48  57 
58  19  43 
41  52  48 
56  28  31 
83  51  43 

3047 
3060 
3050 
3548 
3452 

O         1         II 

96  18  11 
59  48  41 
40  23  37 
55    9    0 
82  30  25 

3052 
3066 
3056 
3555 
3457 

O         /         II 

97  47  19 
61   17  32 
38  54  33 
53  49  36 
81     9  13 

3057 
3070 
3060 
3561 
3463 

O         1         II 

99  16  21 
62  46  18 
37  25  35 
52  30  19 

79  48    8 

3062 
3074 
3065 
3566 
3468 

11 

RcglllllH 

Saturw 

Venus 

Sun 

W. 
W. 
E. 
E. 

70    9    6 
25  54  56 
45  55  19 
73    3  52 

3087 
3089 
3589 
3485 

71  37  32 
27  2;j  28 
44  36  33 
71  43  11 

3089 
3062 
3592 
3487 

73    5  55 
28  51  59 
43  17  50 
70  22  32 

3090 
3084 
3595 
3488 

74  34  17 

30  20  28 
41  59  10 
69     1  55 

3090 
3084 
3597 
3489 

12 

Refill  iiB 
Saturn 
Spica 

Venus 
Sun 

\V. 
W. 
W. 
E. 
E. 

81  56  13 
37  42  58 
27  55    2 
35  26  22 
62  18  56 

3085 
3079 
3)01 
3605 
3488 

83  24  41 
39  11  33 

2J)  23  10 
34    7  53 
60  58  18 

3083 
3078 
3097 
3606 
3486 

84  53  11 
40  40  10 
30  51  2.3 
32  49  25 
59  37  38 

3081 
3075 
3092 
3607 
3484 

86  21  44 
42    8  50 
32  19  42 
31  30  58 
58  16  56 

3078 
3072 
3088 
3609 
3481 

13 

Saturn 
Spica 

Sun 

VV. 
W. 
E. 

49  3:i  17 
39  42  47 
51  32  34 

3051 
3061 
3463 

51     2  27 
41   11  44 
50  11  28 

3046 
3055 
3459 

52  31  43 
42  40  49 
48  50  18 

3040 
3049 
34.'>4 

54     I     6 
44  10     1 
47  29    2 

3034 
3042 
3449 

14 

Saturn 
Spica 

Sun 

W. 
VV. 
E. 

61  30    0 
51  38  12 
40  41   14 

> 

3000 
3005 
3421 

63    0  13 
53    8  18 
39  19  21 

2993 

2997 

34i:) 

64  30  35 
54  38  34 
37  57  22 

2983 
2989 
3409 

6(5     1     7 
5(»    9    0 
36  35  16 

2976 
2981 
3404 

15 

Saturn 
Spica 

Sun 

W. 
W. 
E. 

73  36  26 
63  43  50 
29  43  14 

2933 
2937 
3379 

75    8    3 
65  15  22 

28  20  a3 

2924 
2927 
337C 

76  39  52 
(J6  47    () 
26  57  49 

2914 
2918 
3373 

78  11  53 
CiS  19    2 
25  35    2 

2905 
2909 
3373 

19 

Sun 
Mars 
Jupiter 
aArietis 

W. 

E. 
E. 
E. 

17  53  58 
58     1  39 
60  47    5 
80  16  15 

3138 
2847 
2662 
2684 

19  21  21 

5(J  28  12 
59    9  34 
78  39  14 

3105 
2838 
2653 
2676 

20  49  24 
54  54  :« 
57  31  51 
77    2    2 

3077 
2828 
2644 
2668 

22  18    2 
53  20  42 
55  53  56 
75  24  39 

3052 
2820 
2636 
2660 

20 

Sun 
Mars 
Jupiter 
aArietis 

W. 
E. 
E. 
E.. 

29  47  43 
45  28  38 
47  41  33 
67  15  19 

2963 
2777 
2595 
2626 

31   18  42 
43  53  40 
46    2  31 
65  37    0 

2950 
2769 
2588 
2621 

32  49  58 
42  18  32 
44  23  19 
(>;J  58  33 

2938 
2761 
2580 
2615 

34  21  31 
40  43  13 
42  43  56 
62  19  59 

2924 
2753 
2572 
2610 

21 

1 

Sun 

Jupiter 
a  Arictis 
Aldebaran 

W. 
E. 
E. 
E. 

42    2  59 
'M  24  26 
54    5  30 
84  19    3 

2869 
2535 
2590 
2539 

43  35  57 
32  44     2 
52  2(>  21 

82  38  44 

2860 
2528 
2588 
2533 

45    9    7 
31     3  28 
50  47    9 
80  58  1(> 

2851 
2592 
2585 
2526 

46  42  29 
29  22  45 
49    7  54 
79  17  39 

2842 
2515 
2584 
2520 

22 

Sun 

F'onialhuiit 
aArietis 
Aldeharaii 

VV. 
W. 
E. 
E. 

54  32    8 
30  1()  48 
40  51  37 
70  52  29 

2800 
3252 
2592 
2491 

5(J    6  36 
31  41  56 
39  12  31 
69  11     3 

2792 
3170 
2597 

2186 

57  41    14 
33    8  41 
37  a3  32 

67  29  30 

2785 
3099 
2604 
2481 

59  16    2 

34  36  52 

35  54  42 

65  47  50 

2778 
3037 
9613 
2477 

23 

Sun 

Fomnlhaiit 

AldelNiran 

W. 
VV. 
E. 

(J7  12  24 
42  14  28 
57  18    0 

2742 
2815 
2457 

68  48    8 
43  48  37 
55  35  46 

2735 
2783 
2454 

70  24     I 
45  2,3  27 

53  53  28 

2799 
2753 
2451 

72    0    3 
46  58  56 
52  11     6 

2722 
9728 
2450 

— 

—  —  -  —  —     —  - 

— 

_ 

• 

- 

_     _ 

- 

_ 

^[7 


1-: 


Ki 


XVI. 


JANUARY,  1893. 


17 


OBEENWIOH  MEAN  TIME. 


-•3 


10 


II 


12 


13 


14 


15 


VJ 


Name  and  Dinotlon 
of  Ol^jeot. 


Pollux 
Regulus 
Antares 
Vkhos 

Self 

Regulus 
Satukn 
Vsifus 

Sun 

ReguTus 

Satorzi 

Splca 

Vkirus 

Soir 

SATORIf 

Spica 

Sun 

Saturiv 
Spica 

Svif 

SATCJRIf 

Spica 

Suif 

Sujf 
I^Iars 

JlJFITCR 

ft  Arietis 


20  ,  Sow 

:  Mars 

j  JUFITSR 

a  Arietis 

21  Sun 
Jupiter 
a  Arietis 
Aldebaran 

22  .  Sen 

I  Fomalbaut 
<  ('Arietis 
I  Aldebaran 


23 


Sun 

Fomalhaut 

AlilebaFsn 


W. 
W. 
E. 
E. 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
E. 

W. 
W. 
E. 

W. 
W. 
E. 

W. 

E. 
E. 
E. 

W. 
£. 
E. 
E. 

W. 

E. 
E. 
E. 

W. 
W. 

E. 
E. 

W. 
W. 
E. 


LUNAR  DISTANCES. 


MldnighL 


O        t        I* 

100  45  17 
64  14  59 
35  56  43 
51  11  8 

78  27  8 

76  2  39 
31  48  57 

40  40  32 
67  41  19 

87  50  21 
43  37  34 

33  48  6 
30  12  33 

56  56  11 

55  30  37 

45  39  22 

46  7  41 

67  31  50 

57  39  36 
35  13  4 

79  44  6 
69  51  10 
24  12  15 

23  47  10 
51  4G  40 
54  15  50 
73  47  6 

35  53  20 
39  7  44 

41  4  22 
60  41  17 

48  16  3 
27  41  52 

47  28  37 

77  36  54 

60  50  59 

36  6  10 

34  16  5 
64  6  4 

73  36  13 

48  34  59 
50  28  42 


P.L. 

of 

Diff. 


3065 
3078 
9070 
8579 
3479 

3090 

3084 
3509 
3489 

3074 
3089 
3083 
3610 
3479 

3098 

3035 
3444 


9973 
3399 

9895 


3373 

3031 
9811 


9653 

9919 
9746 
9564 
9605 

9833 
9508 
9584 
9514 

9770 
9981 
9694 
9479 

8716 
9703 
9448 


P.L. 

XVh. 

of 

Diir. 

0        1** 

102  14    9 

3069 

&5  43  36 

3081 

34  27  57 

3073 

49  52    3 

3577 

77    6  13 

3478 

77  31     1 

3089 

33  17  26 

3084 

39  21  57 

3601 

66  20  43 

3490 

xvinb. 


89  19    2 

3070 

45    6  22 

3066 

35  16  36 

3078 

28  54    9 

3610 

55  35  23 

3475 

57    0  15 

3091 

47    8  51 

3098 

44  46  14 

3438 

69    2  43 

•MO 

59  10  23 

9964 

33  50  46 

3303 

81  16  31 

9885 

71  23  30 

9889 

22  49  28 

3377 

25  16  44 

3011 

50  12  26 

9809 

52  37  33 

9619 

72    9  23 

9646 

37  25  24 

9901 

37  32    5 

9738 

39  24  38 

9S57 

59    2  29 

9600 

49  49  48 

9895 

26    0  50 

9501 

45  49  20 

9584 

75  56    0 

9508 

62  26    6 

9763 

37  36  55 

9933 

32  37  43 

9640 

62  24  11 

9468 

75  12  32 

9709 

50  11  35 

9881 

48  46  15 

9446 

103  42  56 
67  12  9 
32  59  15 
48  33  4 

75  45  22 

78  59  24 

34  45  55 
38  3  24 
65  0  8 

90  47  48 

46  35  15 

36  45  13 
27  35  46 
54  14  31 

58  30  2 
48  38  29 

43  24  40 

70  33  46 
60  41  21 
32  28  21 

82  49  9 
72  56  3 
21  26  45 

26  46  43 
48  38    1 

50  59  4 
70  31  31 

38  57  42 

35  56  16 

37  44  44 
57  23  34 

51  23  44 
24  19  38 

44  10  3 
74  14  58 

64     1  23 

39  8  32 
30  59  42 
60  42  13 

76  49  0 
51  48  40 

47  3  46 


P.L, 

of 

Diff. 


3079 


3078 
3581 
3480 


3089 
3609 

3489 

3066 


3079 
3819 
3471 

3014 
3091 
3439 

9951 
9955 

3387 

9876 
9879 
3381 

OQQ4 

9794 
9611 
9639 


9739 
9550 
9596 

9816 
9494 


9509 
9756 


9703 
9660 
9445 


XXIh- 


105 


f0 
40 


II 

68  40  39 
31  30  38 

47  14  9 
74  24  36 

80  27  48 
36  14  26 
36  44  52 
63  39  32 

92  16  39 

48  4  13 
38  13  57 
26  17  25 
52  53  35 

59  59  57 
50  8  16 
42  3  0 

72  5  0 
62  12  30 
31  5  50 

84  21  59 
74  28  49 
20  4  7 

28  17  3 
47  3  25 

49  20  24 
68  53  29 

40  30  14 
34  20  18 
36  4  40 
55  44  34 

52  57  51 
22  38  17 
42  30  48 
72  33  47 

65  36  49 
40  41  5 

29  22  6 
59  0  9 

78  25  36 

53  26  13 
45  21  16 


P.L. 

of 

Biir. 


3075 


3080 
3586 
3489 

3067 


3604 
3489 


3056 

3067 
3614 
3467 


3014 
3497 

9949 
9946 
3383 


9978 
9785 
9603 
9633 


9794 
9543 

9593 


9489 
9568 

9487 

9749 


9681 
9460 


9641 
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XVII. 


GREENWICH  MEAlff  TIME. 

LUNAR  DISTANCES. 

Dav  of  the 
Month. 

Name  and  Direotion 
of  01]tieot. 

Noon. 

P.L. 
of 

Dlff. 

11  III. 

P.L. 
of 

Vlh. 

1 

P.L. 

of 

Difr. 

1X> 

P.L. 
of 

DHL 

Oil/ 

O         /        II 

0         1        II 

O         t         n 

24 

Sun 

W. 

80    2  20 

S800 

81  39  13 

9685 

83  16  13 

9679 

84  53  21 

9674 

Fomalhaut 

W. 

55    4  12 

S6M 

56  42  35 

9607 

58  21  20 

9599 

60    0  26 

9578 

a  Pe^rasi 

w. 

37  59    1 

3385 

39  21  35 

3305 

40  45  41 

3939 

42  11  12 

3168 

Aldebaran 

E. 

43  38  4Cy 

S446 

41  56  17 

9448 

40  13  51 

9451 

38  31  29 

9456 

Pollux 

E. 

87    1     8 

S346 

85  16  16 

9349 

83  31  17 

9336 

81  46  10 

9331 

25 

Sun 

W. 

93    0  52 

964a 

94  38  44 

9641 

96  16  43 

9637 

97  54  48 

9639 

Fomalhaut 

W. 

68  20  23 

9590 

70    1     8 

9510 

71  42    7 

9509 

73  23  18 

9493 

a  Pcgasi 

W. 

49  35  48 

9930 

51     7  29 

9895 

52  39  54 

9863 

54  13    0 

9834 

Pollux 

E. 

72  58  44 

9306 

71  12  53 

9309 

69  26  56 

9997 

67  40  52 

9993 

1 

26 

Sun 

W. 

106    6  47 

9611 

107  45  27 

9807 

109  24  12 

1604 

111     3    2 

1 
9601 

Fomalhaut 

W. 

81  51  52 

9460 

83  34    1 

9455 

85  16  17 

9451 

86  58  39 

9447 

o  Pegasi 

W. 

62    7    2 

9790 

63  43  15 

9703 

65  19  51 

9667 

66  56  48 

9679 

Jupiter 

W. 

34  22  28 

9314 

36    8    7 

9311 

37  53  51 

9307 

39  39  40 

9304 

Mars 

W. 

33  29  40 

9489 

35  11  19 

9478 

36  53    3 

9474 

38  34  53 

9470 

Pollux 

E. 

58  48  58 

9979 

57    2  18 

9969 

55  15  33 

9966 

53  28  43 

9963 

ReguluB 

E. 

95  23    6 

9981 

93  36  38 

9977 

91  50    5 

9974 

90    3  27 

9970 

27 

a  Pegasi 

W. 

75    5  52 

9619 

76  44  21 

9619 

78  23    0 

9605 

80    1  48 

9600 

Jupiter 

W. 

48  29  50 

9991 

50  16    3 

9989 

52    2  18 

9988 

53  48  35 

9986 

Mars 

W. 

47    5  15 

9455 

48  47  31 

9453 

50  29  51 

9451 

52  12  13 

9449 

aArietis 

W. 

31  36  46 

9470 

33  18  42 

9446 

35    1  11 

9497 

36  44    7 

9419 

Pollux 

E. 

44  33  30 

9950 

42  46  17 

8949 

40  59    2 

9947 

39  11  45 

9947 

Regulus 

E. 

81    9  10 

9958 

79  22    8 

9956 

77  35    3 

9954 

75  47  56 

9953 

28 

a  Pegasi 

W. 

68  17  12 

9567 

89  56  25 

9588 

91  35  37 

9580 

93  14  47 

9591 

Jupiter 

W. 

62  40  24 

9984 

64  26  47 

9985 

66  13    9 

9985 

67  59  30 

9987 

Mars 

W. 

60  44  30 

9446 

62  26  59 

9446 

64    9  28 

9448 

65  51  55 

9448 

aArietis 

W. 

45  23  33 

93S9 

47    8    7 

9359 

48  52  51 

9347 

50  37  42 

9949 

Pollux 

E. 

30  15    9 

9947 

28  27  51 

9949 

26  40  36 

9951 

24  53  24 

9953 

Regulus 

E. 

66  52    4 

9951 

65    4  53 

9953 

63  17  44 

9953 

61  30  36 

9956 

29 

Jupiter 

W. 

76  50  36 

9996 

78  36  38 

8309 

80  22  35 

8306 

82    8  26 

9310 

Mars 

W. 

74  23  38 

9460 

76    5  48 

9463 

77  47  53 

9467 

79  29  53 

9479 

o  Arietis 

W. 

59  23    7 

9334 

61    8  17 

9335 

62  53  26 

9336 

64  38  33 

933£ 

Aldehnran 

W. 

29  15    6 

9449 

30  57  41 

9498 

32  40  36 

9416 

34  23  48 

9407 

Regulus 

E. 

52  35  46 

9970 

50  49    2 

9974 

49    2  24 

9979 

47  15  53 

9965 

Saturn 

E. 

96  40  40 

9947 

94  53  23 

9951 

93    6  12 

9955 

91  19    6 

9958 

Spica 

E. 

106  36  47 

9958 

104  49  46 

9969 

103    2  50 

9966 

101  16    0 

9969 

30 

Mars 

W. 

87  58    7 

9499 

89  39  21 

9507 

91  20  25 

9514 

93    1  19 

9591 

a  Arietis 

W. 

73  23    9 

9357 

75    7  46 

9969 

76  52  15 

9368 

78  36  36 

9975 

Aldehnran 

W. 

43    2  11 

9389 

44  46    2 

9389 

46  29  53 

8391 

48  13  41 

9394 

Regulus 

E. 

38  25  35 

8390 

36  40    4 

9998 

34  54  46 

9338 

33    9  42 

9350 

Saturn 

E 

82  25  18 

9985 

80  38  57 

9999 

78  52  46 

9999 

77    6  45 

9307 

Spica 

E 

92  23  28 

9996 

90  37  23 

9309 

88  51  27 

9309 

87    5  41 

9317 

31 

a  Arietis 

W 

87  15  42 

9415 

88  58  55 

9495 

90  41  54 

9435 

92  24  39 

8445 

Aldebaran 

W 

56  51  17 

9419 

58  34  24 

9497 

60  17  20 

9435 

62    0    5 

9444 

Saturn 

E 

68  19  33 

9349 

66  34  45 

9358 

64  50  10 

9368 

63    5  50 

9379 

Spica 

£ 

78  19  46 

9960 

76  35  14 

9370 

74  50  56 

9380 

73    6  52 

9391 
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■ 

GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

c 

Kame  and  Direction 
of  Ol^eot. 

Midnight 

P.L. 

of 

Dift 

XVb. 

P.L, 

of 

Dffll 

XVI  lib. 

P.L. 

of 

DUt 

XXIh. 

P.L. 

of 

Difll 

l34 

Suit 

W. 

O        «        #/ 

ee^  36 

9688 

88    ^59 

9663 

O        $        1$ 

89  45  29 

9657 

9f2d     * 

9668 

1 

Fomalfaaut 

W. 

61  39  51 

9S64 

63  19  a5 

9553 

64  59  35 

9541 

66  39  51 

9530 

a  Pei^asi 

w. 

43  37  59 

3110 

45    5  56 

3058 

46  34  57 

3011 

48    4  56 

9860 

Aldebaran 

E. 

36  49  14 

9469 

35    7    7 

9469 

33  25  10 

9478 

31  43  26 

9400 

1 

Pollux 

E. 

80    0  55 

9396 

78  15  33 

9391 

76  30    4 

9316 

74  44  28 

9311 

25 

Suif 

W. 

9i>  33    0 

9697 

101  11  18 

9693 

102  49  42* 

9618 

104  28  12 

9615 

Fomalhaut 

W. 

75    4  41 

9485 

76  46  15 

9470 

78  27  58 

9479 

80    9  51 

9466 

1 

a  Pegosi 

W. 

55  46  44 

9807 

57  21    3 

9789 

58  55  54 

9760 

60  31  14 

9730 

Pollux 

E. 

65  54  42 

9988 

04    8  25 

9984 

62  22    2 

9960 

60  35  33 

9976 

26 

Suit 

W. 

112  41  56 

9598 

114  20  54 

9506 

115  59  56 

9583 

117  39    1 

9501 

Fomalhaut 

W. 

88  41     7 

9443 

90  23  40 

9441 

92    6  16 

9439 

93  48  55 

9437 

1 

aPegaai 

W. 

68  34    5 

9659 

70  11  40 

9648 

71  49  30 

9637 

73  27  35 

9096 

1 

1 

JCPITKR 

W. 

41  25  34 

9301 

43  11  32 

9998 

44  57  34 

9996 

46  43  40 

9993 

Mars 

W. 

40  16  48 

9467 

41  58  48 

9463 

43  40  53 

9460 

45  23    2 

9456 

1 

Pollux 

E. 

51  41  49 

9960 

49  54  50 

9957 

48    7  47 

9954 

46  20  40 

9959 

1 

Regulus 

E. 

88  16  44 

9968 

86  29  57 

9964 

84  43    5 

996 

82  56    9 

9960 

127 

n  Pegaai 

W. 

81  40  43 

9505 

&3  19  45 

9599 

84  58  51 

9590 

8638    0 

9588 

Jupiter 

W. 

55  34  55 

9985 

57  21  16 

9985 

59    7  38 

9984 

60  54    1 

9984 

MaR9 

W. 

53  54  38 

9448 

55  37    4 

9447 

57  19  32 

9446 

59    2    1 

9446 

1 

a  Ariel  18 

W. 

38  27  25 

9308 

40  11    3 

9385 

41  54  59 

9375 

43  39  10 

8366 

Pollux 

E. 

37  24  27 

9946 

35  37    8 

9945 

33  49  48 

9945 

32    2  28 

9946 

Regulus 

E. 

74    0  48 

9359 

72  13  38 

9951 

70  26  27 

9951 

68  39  15 

9951 

28 

a  Pegasi 

W. 

94  53  54 

9505 

96  32  56 

9509 

98  11  53 

9604 

99  50  43 

9611 

JOFITER 

W. 

69  45  49 

9980 

71  32    5 

9990 

73  18  19 

9993 

75    4  29 

9995 

Mars 

W. 

67  34  21 

9450 

69  16  45 

9459 

70  59    6 

9454 

72  41  24 

9457 

a  Arietis 

W. 

52  22  40 

9339 

54    7  43 

9337 

55  52  49 

9335 

57  37  57 

9334 

Pollux 

E. 

23    6  16 

9957 

21  19  13 

9909 

19  32  17 

9966 

17  45  28 

9979 

Rcgulus 

E. 

59  43  31 

9958 

57  56  29 

9960 

56    9  30 

9963 

54  22  36 

9966 

29 

JUPITCR 

W. 

83  54  11 

9315 

85  39  49 

9390 

87  25  20 

9396 

89  10  42 

9331 

Mars 

W. 

81  n  46 

9C6 

82  53  33 

9489 

84  a5  12 

9487 

86  16  44 

9493 

a  Arietis 

W. 

66  23  37 

9340 

68    8  38 

9344 

69  53  34 

9347 

71  38  25 

9358 

Aldebfiran 

W. 

36    7  13 

9390 

37  50  49 

9304 

39  34  32 

8391 

41  18  20 

9380 

Rc;:ulu8 

E. 

45  29  31 

9990 

43  43  17 

9997 

41  57  13 

9303 

40  11  18 

9311 

1 

Satdric 

E. 

89  32    6 

9963 

87  45  12 

9968 

85  58  26 

9974 

84  11  48 

9970 

» 

8  pica 

E, 

99  29  15 

9974 

97  42  37 

9S79 

95  56    6 

9984 

94    9  43 

9980 

90 

Mars 

W. 

94  42    3 

9530 

96  22  35 

9538 

98    2  55 

9548 

99  43    2 

9556 

a  Arietis 

W. 

80  20  47 

9389 

82    4  48 

9380 

83  48  38 

9398 

85  32  16 

9406 

Aldebaran 

W. 

49  57  25 

9397 

51  41     4 

9409 

53  24  36 

9407 

55    8     1 

9413 

' 

Regulus 

E. 

31  24  55 

9369 

29  40  25 

9374 

27  56  13 

9380 

26  12  22 

9404 

Satorn 

E. 

75  20  55 

9314 

73  35  16 

9J99 

71  49  49 

9331 

70    4  35 

9330 

Spica 

E. 

85  20    6 

9395 

83  34  43 

9333 

81  49  31 

9349 

80    4  32 

9350 

31 

a  Arietis 

W. 

94    7    9 

9457 

95  49  23 

9468 

97  31  21 

9480 

99  13    3 

9499 

Aldebaran 

W. 

63  42  37 

9453 

65  24  57 

9469 

67    7    3 

9479 

68  48  55 

9489 

SATURIf 

E. 

61  21  45 

S300 

59  37  56 

9401 

57  54  22 

9419 

56  11     4 

9494 

Spica 

E. 

71  23    4 

9409 

69  39  32 

9419 

67  56  15 

9494 

m  13  15 

1 

9136 
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AT  QBEENWICH  APPARENT  NOON. 


S 

c 
ja 


Wed. 
Thar. 
Prid. 

Sat. 

SUIT. 
Mod. 

Taes. 
Wed. 
Thur. 

Frid. 

Sat. 

suy. 

Mod. 
Taes. 
Wed. 

Thur. 
Frid. 

Sat. 

SUN. 
!MoD. 
'  Taes. 

Wed. 
Thar. 
Frid. 

Sat. 
SUN. 
Mon. 
Taes. 

Wed. 


c 
o 

t 


1 

2 
8 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


THE  SUN'S 


Apparent 
Sight  AMMision. 


n     m       • 

21  1  34.10 
21  5  37.67 
21  9  40.43 

21  13  42.38 
21  17  43.52 
21  21  43.87 

21  25  43.43 
21  29  42.21 
21  33  40.22 

21  37  37.46 
21  41  33.95 
21  45  29.68 

21  49  24.66 
21  53  18.92 

21  57  12.45 

22  1  5.24 
22  4  57.34 
22    8  48.73 

22  12  39.42 
22  16  29.43 
22  20  18.78 

22  24  7.47 
22  27  55.52 
22  31  42.96 

22  35  29.77 
22  39  16.01 
22  43  1.67 
22  46  46.79 

22  50  81.38 


DUr.  for 
IHonr. 


s 
10.166 
10.132 
10.098 

10.064 
10.031 

VmWni 

9.965 
9.933 
9.901 

9.870 
0.838 
9.806 

9.776 
9.746 
9.715 

9.685 
9.656 
9.627 

9.608 
9.570 
0.542 

9.515 
9.489 
9.464 

9.438 
9.414 
9.391 
9.369 

9.347 


Apparsat 
DMUnfttion. 


S.  16  56  44.2 
6  39  21.0 
6  21  40.4 

6  8  42.8 
5  45  28.7 
5  26  58.4 

5  8  12.3 
4  49  10.8 
4  29  54.3 

4  10  23.2 
8  50  37.9 

8  80  38.8 

3  10  26.5 
2  50  1.2 
2  29  23.4 

2  8  33.7 
1  47  32.8 
1  26  19.7 

1  4  56.5 
0  43  23.0 
0  21  39.6 

9  59  46.8 
9  37  45.1 
9  15  34.7 

8  53  16.2 
8  80  50.0 
8    8  16.3 

7  45  35.7 

S.   7  22  48.5 


DUr.  for 
IHonr. 


-H3.10 
43.83 
44.55 

446.94 
45.92 
46.59 

447.24 

47.88 
48.49 

449.09 
49.68 
60.24 

450.78 
51.31 
51.82 

452.31 
52.79 
53.25 

453.68 
54.10 
54.50 

454.89 
55.25 
55.60 

455.93 
56.25 
56.55 
56.83 

457.10 


Semi- 
diM&etar. 


Sidereal 
Time  of 
Semi- 
diameter 
Paaalng 
ICerldian. 


If 


6  15.99 

6  15.84 

6  15.68 

6  15.52 

6  15.35 

6  15.18 

6  15.00 

6  14.81 

6  14.63 

6  14.44 

6  14.24 

6  14.05 

6  13.85 

6  18.64 

6  18.44 


13.23 
13.03 
16  12.82 


6 
6 


12.61 
12.39 
6  12.18 


6 
6 


11.96 
11.74 
6  11.51 


6  11.29 

6  11.06 

6  10.82 

6  10.59 


16  10.85 


68.21 
68.09 
67.98 

67.86 
67.75 
67.63 

67.52 
67.41 
67.30 

67.19 
67.08 
66.97 

66.86 
66.76 
66.65 

66.55 
66.45 
66.85 

66.25 
66.16 
66.07 

65.98 
65.89 
65.80 

65.72 
65.64 
65.56 
65.48 

65.41 


Bqnatioii  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       • 

8  52.22 
8  59.21 
4    5.40 

4  10.78 
4  15.85 
4  19.18 

4  22.18 
4  24.35 
4  25.80 

4  26.48 
4  26.41 
4  25.59 

4  24.02 
4  21.73 
4  18.72 


14.96 
10.51 
4    5.88 


8  59.52 
3  52.99 
3  45.81 

3  37.96 
3  29.49 
3  20.38 


3 
3 


10.66 
0.38 
2  49.52 
2  38.12 


12  26.18 


Difllfor 
IHonr. 


0.309 
0.975 
0.941 

0.907 
0.174 
0.141 

0.109 
0.076 
0.045 

0.013 
0.019 
0.050 

0.080 
0.110 
0.141 

0.171 
0.200 
0.229 

0.258 
0.286 
0.313 

0.340 
0.366 
0.392 

0.417 
0.440 
0.464 
0.486 

0.508 


Von.— The  mean  time  of  eemtdlamntur  paialnc  baj  be  fbnad  by  saMraotiag  0*.18  tnm  the  aidereal  tima. 

The  aign  +  preiixed  to  the  hoorly  ohaage  of  daoUnation  indioatea  that  aonth  dacUnationa  are  deereaaing. 


IL 
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AT  QBEENWIOH  MEAN  NOON. 

THE 

SUN'S      * 

i 
1 

1 

1 

1 

Bqoatloii  of 

Timo, 

to  be 
Babtneted 

MeenTime. 

Dlftlbr 
1  Hour. 

Sldenel 

Time, 

or 

Bl^  Aeoenelon 

of 

ICeenSoii. 

Apparent 
Bif^ht  AMension. 

DUtfor 
iHoar. 

Apporont 
DooliiiAtion. 

Diitfor 
1  Hour. 

Wed. 

Thar. 

'Prid. 

1 

2 
3 

h     m       • 

21     1  31.75 
21     5  35.31 
21     9  38.06 

B 

10.165 
10.131 
10.098 

S.  1^  56  54^2 
16  39  31.8 
16  21  51.0 

-143.09 
43.82 
44.54 

18  52*15 

13  59.15 

14  5.34 

• 
0.309 

0.275 

0.241 

20  47  39.60 
20  51  36.16 
20  55  32.72 

Sat. 

'8UN. 
Moa. 

4 
5 
6 

21  13  40.00 
21   17  41.14 
21  21  41.48 

10.064 

10.031 

9.998 

16    3  53.6 
15  45  39.7 
15  27    9.6 

-M5.24 
45.92 
46.58 

14  10.73 
14  15.31 
14  19.10 

0.208 
0.174 
0.141 

20  59  29.27 

21  3  25.83 
21     7  22.38 

Taes. 
Wed. 
Thar. 

7 
8 
9 

21  25  41.04 
21  29  39.83 
21  33  37.84 

9.966 
0.933 
9.901 

15    8  23.7 
14  49  22.3 
14  30    6.0 

+47.24 
47.87 
48.49 

14  22.10 
14  24.33 
14  25.79 

0.109 
0.077 
0.045 

21  11  18.94 
21  15  15.50 
21  19  12.05 

Prid. 

Sat. 

SUN. 

10 
11 
12 

21  37  35.09 
21  41  31.58 
21  45  27.32 

9.870 
9.838 
9.807 

14  10  35.1 
13  50  49.9 
13  30  51.0 

H9.09 
49.67 
50.23 

14  26.48 
14  26.42 
14  25.60 

0.013 
0.018 
0.050 

21  23    8.61 
21  27     5.16 
21  31     1.72 

Mou. 
Tnes. 
Wed. 

13 
14 
15 

21  49  22.32 
21  53  16.59 
21  57  10.13 

9.776 
9.746 
9.716 

13  10  38.7 
12  50  13.6 
12  29  35.9 

+50.78 
51.31 
61.82 

14  24.04 
14  21.76 
14  18.75 

0.080 
0.110 
0.141 

21  34  58.28 
21  88  54.83 
21  42  51.38 

Thar. 
Frid. 
Sat. 

16 
17 
18 

22     1     2.94 
22    4  55.06 
22    8  46.47 

9.686 
9.657 
9.628 

12    8  46.2 
11  47  44.8 
11  26  32.3 

+52.31 
52.79 
53.24 

14  15.00 
14  10.56 
14    5.42 

0.171 
0.200 
0.229 

21  46  47.94 
21  50  44.50 
21  54  41.05 

SUN. 

Moo. 

Taes. 

19 
20 
21 

22  12  37.18 
22  16  27.22 
22  20  16.59 

9.599 
9.571 
9.544 

11     5    9.1 
10  43  35.6 
10  21  52.2 

+53.68 
54.10 
54.50 

13  59.58 
13  53.06 
13  45.88 

0.258 
0.285 
0.313 

21  58  37.60 

22  2  34.16 
22    6  30.71 

Wed 

Thar. 

Prid. 

22 
23 
24 

22  24     5.31 
22  27  53.39 
22  31  40.85 

9.517 
9.490 
9.465 

*  9  59  59.4 
9  37  57.6 
9  15  47.2 

+54.69 
55.25 
55.60 

13  38.04 
13  29.57 
13  20.47 

0.340 
0.366 
0.392 

22  10  27.27 
22  14  23.82 
22  18  20.38 

Sat. 
SUN. 
Mod. 
Taes. 

25 
26 
27 
28 

22  35  27.70 
22  39  13.97 
22  42  59.66 
22  46  44.82 

9.440 
9.416 
9.393 
9.370 

8  53  28.6 
8  31    2.2 
8    8  28.5 
7  45  47.8 

+55.94 
56.25 
66.55 
66.84 

18  10.77 
13    0.48 
12  49.62 
12  88.22 

0.416 
0.441 
0.464 
0.486 

22  22  16.93 
22  26  13.49 
22  30  10.04 
22  34    6.60 

Wed. 

29 

22  50  29.44 

9.349 

S.   7  28    0.4 

+57.10 

12  26.29 

0.506 

22  38    3.15 

Thai 

MaidlMMtor  ton  mt 
■IgD  -f  praflzad  tot] 
MsreMing. 

Mn&ooBn 
he  hourly  < 

ii»y  be  Mtmnod  tho  Miao  M  thi 
BliiBgo  of  dacUiuitlon  Indloeteo 

itforepperenii 
theteoathdeeU 

lOOB. 

aetloiie 

DUt  fur  1  how, 
•^9*.8565. 
(Table  III.) 
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m. 


• 


O 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29 


i 

o 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 
59 

60 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


TBUB  LONarruDx. 


312  55  9.3 

313  55  58.8 

314  56  47.3 

315  57  34.8 

316  58  21.3 

317  59  6.8 

318  59  51.2 

320  0  34.5 

321  1  16.8 

322  1  58.0 

323  2  38.1 

324  3  17.1 

325  3  54.9 

326  4  31.4 

327  5  6.4 

328  5  39.9 

329  6  11.9 

330  6  42.3 

331  7  10.9 

332  7  37.7 

333  8  2.5 

334  8  25.4 

335  8  46.3 

336  9  5.3 

337  9  22.3 

338  9  37.3 

339  9  50.2 

340  10  1.2 

341  10  10.2 


A' 


/* 


55  12.8 

56  2.2 

56  50.5 

57  37.9 

58  24.2 

59  9.6 

59  53.8 

0  37.0 

1  19.2 

2  0.2 

2  40.2 

3  19.0 

3  56.7 

4  33.1 

5  7.9 

5  41.3 

6  13.2 

6  43.4 

7  11.9 

7  38.6 

8  3.3 

8  26.0 

8  46.8 

9  5.7 

9  22.6 

9  37.4 

9  50.2 

10  1.1 

10  10.0 


Dlff.  for 
IHonr. 


52.09 
53.04 
52.00 

51.96 
51.92 
51.87 

51.83 
51.78 
51.74 

51.69 
51.65 
51.60 

51.55 
51.49 
51.43 

51.36 
51.30 
51.23 

51.15 
51.08 
50.99 

50.91 
50.83 
50.75 

50.67 
50.58 
50.50 
60.42 


150.34 


LATITUDB. 


tf 


+  0.48 
0.43 
0.37 

+  0.29 

0.18 

+  0.06 

-0.07 
0.20 
0.32 

-  0.43 
0.52 
0.59 

-  0.63 
0.64 
0.61 

-0.56 
0.49 
0.39 

-  0.27 
-0.14 

0.00 

+  0.13' 
0.25 
0.35 

+  0.43 
0.49 
0.52 
0.51 

+  0.48 


Logaitthm 

of  the 

Bftdiiu  Vector 

of  the 

B*rth. 


9.9937277 
9.9937958 
9.9938664 

9.9939394 
9.9940147 
9.9940922 

9.9941718 
9.9942534 
9.9943367 

9.9944216 
9.9945079 
9.9945956 

9.9946845 
9.9947745 
9.9948655 

9.9949574 
9.9950501 
9.9951437 

9.9952382 
9.9953337 
9.9954302 

9.9955277 
9.9956263 
9.9957262 

9.9958275 
9.9959304 
9.9960348 
9.9961407 

9.9962482 


Diftfor 
1  Hoar. 


+27.9 
28.9 
29.9 

+30.9 
31.8 
32.7 

+33.6 
34.4 
35.0 

+35.7 
36.2 
36.8 

+37.3 
37.7 
38.1 

+38.5 
38.8 
39.2 

+39.6 
40.0 
40.4 

+40.9 
41.4 
41.9 

+42.5 
43.2 
43.8 
44.5 

+45.1 


Korm.— The  numbers  la  eohma  A  eom^pond  to  the  tme  equinox  of  the  dntet  In  eolnaui  X'  to 
the  moMi  eqninoz  of  Jennery  (H.O. 


ICeenTlrae 

of 

flldereel  Noon. 


n      m      s 

3  11  48.89 
3  7  52.98 
3  3  57.06 

3  0  1.16 
2  56  5.24 
2  52  9.34 

2  48  13.42 
2  44  17.51 
2  40  21.61 

2  36  25.69 
2  32  29.7 » 
2  28  33.8B 

2  24  37.96 
2  20  42.C6 
2  16  46.11» 

2  12  50.24 
2  8  54.32 
2    4  58.42 

2  1  2.52 
1  57  6.60 
1  53  10.70 

1  49  14.78 
1  45  18.88 
1  41  22.97 

1  37  27.06 
1  33  31.15 
1  29  35.23 
1  25  39.33 

1  21  43.42 


Die  for  1  Hoar, 
—  9*.8896. 
(nadeH.) 


IV. 
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OBEB31 WIOH  MEAN  TIME. 

• 

tx 

THE  MOON'S 

1 

o 

SEMIDIAKBTER. 

HORIZONTAL 

PABALLAX. 

UPPBB  TRANSIT. 

AOS. 

Noon. 

Midnight. 

Noon. 

DUr.  for 
iHoor. 

Midnight. 

Biir.  for 
IHoor. 

Meridian  of 
Greenwich. 

Dim  for 
1  Hour. 

Noon. 

1 

15  5l!0 

15  45!7 

58'    3!8 

-1.58 

57  44.2 

-L68 

h      m 

13    8.2 

m 
8.10 

a 

14.4 

2 

15  40.1 

15  34.3 

57  23.6 

1.74 

57     2.4 

1.78 

13  56.3 

1.98 

15.4 

3 

15  28.5 

15  22.8 

56  41.0 

1.77 

56  19.9 

1.73 

14  40.8 

1.80 

16.4 

4 

15  17.2 

15  11.9 

55  59.4 

-l.«7 

55  39.9 

-1.67 

15  22.9 

1.78 

17.4 

5 

15    6.9 

15    2.5 

55  21.8 

1.43 

55    5.5 

1.88 

16    3.9 

1.70 

18.4 

6 

14  58.6 

14  55.2 

54  51.0 

1.1*2 

54  38.7 

0.9:1 

16  45.0 

1.78 

19.4 

7 

14  52.5 

14  50.5 

54  28.8 

-0.73 

54  21.3 

-0.51 

17  27.1 

1.79 

20.4 

8 

14  49.2 

14  48.5 

54  16.5 

-0.30 

54  14.2 

-0.08 

18  11.3 

1.90 

21.4 

» 

14  48.7 

14  49.5 

54  14.7 

•1^.15 

54  17.7 

+0.36 

18  58.2 

8.08 

22.4 

10 

14  51.0 

14  53.2 

54  23.4 

+0.57 

54  81.4 

+0.77 

19  48.1 

8.14 

23.4 

11 

14  56.1 

14  59.5 

54  41.9 

0.96 

54  54.5 

1.13 

20  40.5 

8.83 

24.4 

12 

15    3.5 

15    7.8 

55    9.0 

1.87 

55  25.1 

1.40 

21  34.5 

8.86 

25.4 

18 

15  12.6 

15  17.7 

55  42.7 

+1.51 

56     1.3 
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34 

14    8  38J23 

1.8574 

S.13  15  36.3 

19.610 

34 

15  41  ]a04 

9.0871 

8.31  57  55J2 

8J66 
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GBBENWIOH  MBAIT  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlghtAjoenakm. 

Biftfor 
1  Minute. 

DMliiutlon. 

Diftfor 
1  Minute. 

Hoar. 

BtghtAsoenslon. 

Bi&for 
1  Minute. 

DMllnatlon. 

DIfflfor 
1  Minute. 

THUKSDAT  9. 

SATURDAY  11. 

0 

h    m     B 
15  41  16.04 

• 
8.0971 

8.21  57  55.2 

6.966 

0 

h    m      B 

17  23  52.03 

■ 
9.9431 

8.2^    6  34.7 

t* 
3J»77 

1 

15  43  17.80 

9.0316 

22    6  50.4 

8.873 

1 

17  26    6.73 

9.9469 

27  10    5.4 

8.446 

9 

15  45  19.83 

9J03m 

22  15  40.0 

8.780 

2 

17  28  21.66 

9.9507 

27  13  28.2 

8.314 

3 

15  47  22.14 

9JMm 

22  24  24.0 

8.666 

3 

17  30  36.82 

9.9545 

27  16  43.1 

8.181 

4 

15  49  24.72 

9.04S8 

22  33    2.3 

8.500 

4 

17  32  52.20 

9.9589 

27  19  50.0 

3.047 

5 

15  51  27.57 

9.0498 

22  41  34.8 

8.494 

5 

17  35    7.60 

9.9618 

27  22  48.8 

9J)19 

6 

15  53  30.70 

9.064S 

22  50    1.6 

8.308 

6 

17  37  23.62 

9.9654 

27  25  39.4 

9.776 

7 

15  55  34.11 

9.0501 

22  58  22.6 

8.300 

7 

17  39  39.65 

9.9688 

27  28  21.9 

9.641 

8 

15  57  37.79 

9.0637 

23    6  37.6 

8.901 

8 

17  41  55.88 

9.9793 

27  30  56.3 

9.505 

9 

15  59  41.75 

9.0683 

23  14  46.7 

8.109 

9 

17  44  12.32 

9.9757 

27  33  22.5 

9.367 

10 

16     1  45.99 

9.0730 

23  22  49.8 

8.009 

10 

17  46  28.96 

9.9789 

27  35  40.4 

9.999 

11 

16    3  50.51 

ujom 

23  30  46.9 

7M0 

11 

17  48  45.79 

9.9891 

27  37  50.0 

%jm 

12 

16    5  55.32 

9U»89S 

23  38  37.8 

7.708 

12 

17  51     2.81 

9.9859 

27  39  51.4 

1.953 

13 

16    8    0.41 

9.0871 

23  46  22.6 

7.006 

13 

17  53  20.02 

9JB683 

27  41  44.4 

1.813 

14 

16  10    5.77 

9.0017 

23  54    1.3 

7.588 

14 

17  55  37.41 

9.9914 

27  43  28.9 

1.679 

15 

16  12  11.41 

%JOMi 

24    1  33.7 

7.487 

15 

17  57  54.99 

9.9944 

27  45    5.0 

1.531 

16 

16  14  17.34 

9.1011 

24    8  59.8 

7.389 

16 

18    0  12.74 

9.9979 

27  46  32.6 

1.390 

17 

16  16  23.55 

9.10M 

24  16  19.6 

7Jr76 

17 

18    2  30.66 

9.3000 

27  47  51.8 

1.949 

18 

16  18  30.04 

9.1106 

24  23  33.0 

7.160 

18 

18    4  48.74 

9.3097 

27  49    2.5 

1.107 

19 

16  20  36.81 

9.11S9 

24  30  39.9 

7.069 

19 

18    7    6.98 

9.3053 

27  50    4.6 

oaNM 

20 

16  22  4a87 

9.1900 

24  37  40.4 

6.053 

20 

18    9  25.38 

9J079 

27  50  58.1 

0.890 

21 

16  24  51.21 

9.1947 

24  44  34.3 

6.843 

21 

18  11  43.93 

9.3104 

27  51  43.0 

0.676 

22 

16  26  58.83 

9.1993 

24  51  21.6 

6.733 

22 

18  14    2.63 

9.3197 

27  52  19.2 

0.539 

23 

16  29    6.73 
Fl 

9.1338 

IIDAY 

8.24  58    2.3 
'  10. 

6.699 

23 

18  16  21.46 
St 

9.8150 

rNDA3 

8.27  52  4&8 
r  12. 

0.388 

0 

16  31  14.90 

9.1386 

8.25    4  36.2 

M09 

0 

18  18  40.43 

9.3179 

8.27  53    5.7 

0.943 

1 

16  33  23.36 

9.1433 

25  11    3.4 

6.396 

1 

18  20  59.53 

9.3193 

27  53  15.9 

-0.007 

2 

16  35  32.10 

9.1478 

25  17  23.8 

6.983 

2 

18  23  18.75 

9.3914 

27  53  17.3 

4-0.050 

3 

16  37  41.11 

8.1589 

25  23  37.4 

6.168 

3 

18  25  38.10 

9.3934 

27  53    9.9 

0.197 

4 

16  39  50.40 

9.1579 

25  29  44.1 

6.053 

4 

18  27  57.56 

9J959 

27  52  53.7 

0.343 

5 

16  41  59J^ 

8.1018 

25  35  43.8 

5.837 

5 

18  30  17.13 

9.3970 

27  52  28.8 

0.460 

6 

16  44    9.82 

8.1664 

25  41  36.6 

5.891 

6 

18  32  36.80 

9.3987 

27  51  55.1 

0.636 

7 

16  46  19.94 

8.1708 

25  47  22.3 

5.703 

7 

18  34  56.57 

9.3303 

27  51  12.5 

0.784 

8 

16  48  30.33 

8.1754 

25  53    0.9 

5.584 

8 

18  37  16.44 

9.3318 

27  50  21.0 

0.039 

9 

16  50  40.99 

8.1788 

25  58  32.4 

5.465 

9 

18  39  36.39 

9.3339 

27  49  20.6 

1.081 

10 

16  52  51.92 

9.1643 

26    3  56.7 

5.344 

10 

18  41  56.42 

9.3345 

27  48  11.3 

1.998 

11 

16  55    3.11 

9.1888 

26    9  13.7 

6.883 

11 

18  44  16.53 

9.3358 

27  46  53.1 

1.378 

12 

16  57  14.57 

9.1939 

26  14  23.4 

5.101 

12 

18  46  36.72 

9.3370 

27  45  25.9 

1.597 

13 

16  59  26.29 

9.1835 

26  19  25.8 

4.978 

13 

18  48  56.97 

9.3380 

27  43  49.8 

1.677 

14 

17    1  38.27 

9.9019 

26  24  20.8 

4.855 

14 

18  51  17.28 

9.3388 

27  42    4.7 

1.896 

15 

17    3  50.52 

9.9063 

26  29    8.4 

4.731 

15 

18  53  37.64 

9.3398 

27  40  10.7 

1.875 

16 

17    6    3.03 

9.9106 

26  33  48.5 

4.606 

16 

18  55  58.05 

9.3406 

27  38    7.7 

8.185 

17 

17    8  15.79 

9.9148 

26  38  21.1 

4.481 

17 

18  58  18.51 

9.3419 

27  35  55.7 

8.974 

18 

17  10  28.80 

9.9188 

26  42  46.2 

4.354 

18 

19    0  39.00 

9.3417 

27  33  34.8 

8.493 

19 

17  12  42.06 

9J9931 

26  47    3.6 

4.996 

19 

19    2  59.52 

9.3499 

27  31    4.9 

9J»73 

20 

17  14  55.57 

9.9979 

26  51  13.3 

4.006 

20 

19    5  20.07 

9.3497 

27  28  26.0 

9.793 

21 

17  17    9.33 

9.9313 

26  55  15.4 

3.970 

21 

19    7  40.65 

9J431 

27  25  38.1 

9.874 

22 

17  19  23.33 

9.9353 

26  59    9.7 

3.830 

22 

19  10     1.24 

9J439 

27  22  41.1 

3.095 

23 

17  21  37.56 

9.9389 

27    2  56.1 

8.708 

23 

19  12  21.84 

9.3433 

27  19  35.1 

3.176 

24 

17  23  52.03 

9JM31 

8.27    6  34.7 

ZJTT 

24 

19  14  42.44 

9.3433 

8.27  16  20.1 

3J96 

i 
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OBEBNWIOH  MEAN  TIMB. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Bow. 

BtghtAaoMton. 

DUtfbr 
lICiBvte. 

OeeliiiAtlon. 

BliKfbr 
1  Hinate. 

Hour. 

BiicbtAioaiMloii. 

Dfftfor 
IHiaata. 

DmUbMIob. 

Dim  for 
IMianto. 

M< 

)NDA^ 

I   13. 

WEDNESDAY  16. 

h    m     • 

• 

_  O          t         M 

m 

1i    m     • 

• 

O       1        ti 

# 

0 

19  14  49.44 

9J433 

8.97  16  90.1 

3..t96 

0 

91    5  41.05 

9.9567 

8.91  49  19.1 

10.107 

1 

19  17    3.04 

9.3433 

27  19  56.1 

3.475 

1 

91     7  56.30 

9.9597 

91  39    1.9 

10.9» 

9 

19  19  93.64 

9J439 

97    9  23.1 

3.694 

9 

91  10  11.37 

9.9496 

91  98  44J2 

10.368 

3 

19  91  44.93 

9.3430 

97    5  WSt 

9.773 

3 

91  19  9().25 

9.9464 

91  18  19J2 

10A79 

4 

19  94    4.80 

9:3496 

97    1  50.3 

9.093 

4 

91  14  40.94 

9.9438 

91    7  46.8 

10.801 

5 

19  96  95.34 

9.3491 

96  57  50.4 

4Ur73 

5 

91  16  55.44 

9J9M9 

90  57    7.1 

10.799 

6 

19  28  45.85 

9.3416 

96  53  41.5 

a  OttO 

6 

91  19    9.76 

9.9371 

90  46  90J2 

10.849 

7 

19  31    6.3:) 

9.3410 

96  49  93.7 

4.879 

7 

91  91  93.89 

9.9330 

90  35  96.1 

I8J61 

8 

19  33  96.77 

9.3403 

96  44  56.9 

AM 

8 

91  93  37.89 

9.9306 

90  94  94.9 

lum 

9 

19  35  47.17 

9.3306 

96  40  21.1 

4.871 

9 

91  95  51.56 

9A74 

90  13  16.6 

11.197 

10 

19  38    7.59 

9J387 

26  35  36.4 

4.810 

10 

91  98    5.11 

9.9949 

90    9    1.3 

11^13 

11 

19  40  97.81 

9J3n 

96  30  42.8 

4.068 

11 

91  30  18.46 

9J990O 

19  50  39.1 

11.497 

19 

19  49  48.05 

9J387 

96  95  40.3 

6.116 

19 

91  32  31.62 

9.9177 

19  39  10.1 

11.540 

13 

19  45    8i29 

9.33B6 

96  90  28.9 

6JM3 

13 

91  34  44..'li9 

9J8I46 

19  97  34.3 

11.851 

14 

19  47  98.39 

9.8344 

96  15    8.7 

6.411 

14 

91  36  57.36 

9.9118 

19  15  51.7 

11.781 

15 

19  49  48.35 

9.3339 

96    9  39.6 

6.868 

15 

91  39    9.94 

9J081 

19    4    9.5 

11.87e 

16 

19  59    8.30 

9.3318 

96    4    1.7 

6.706 

16 

91  41  92.33 

9JB049 

18  59    6.7 

11J8P 

17 

19  54  98.17 

9.3304 

95  58  15.0 

6.8B9 

17 

91  43  34.53 

9.9017 

18  40    4.3 

19M4 

18 

19  56  47.95 

9.3980 

95  59  19.4 

6.000 

18 

91  45  46.53 

9.1984 

18  97  55.4 

19JMI' 

19 

19  59    7.64 

9J0f» 

95  46  15.1 

8.144 

19 

91  47  58.34 

9.1069 

18  15  40.1 

19.3(1 

90 

90    1  97J23 

9JBi7 

95  40    9.1 

6J80 

90 

91  50    9i« 

9.1091 

18    3  18.5 

19.4H 

91 

90    3  46.79 

•J990 

95  33  40.4 

8.434 

91 

91  52  91.39 

9.1880 

17  50  50.7 

19.511 

99 

90  6  aio 

9J991 

95  97  10.0 

8:578 

99 

91  54  39.62 

9.1867 

17  38  16.7 

19.61. 

93 

90    8  95.37 
TU 

BSDA 

&95  90  31.0 
r  14. 

8.799 

93 

91  56  43.67 
THI 

9.1896 

TBSD.^ 

8.17  95  36^ 
lT  16. 

19.79« 

0 

90  10  44US3 

9J183 

8.95  13  4a4 

ojeo 

0 

91  58  54J53 

9.1794 

8.17  19  50.3 

I9J98 

1 

90  13    SJS7 

9J16S 

95    6  MSt 

70)08 

1 

99    1    5.90 

9.1783 

16  59  5&1 

19.010 

9 

90  15  99.49 

9J149 

94  59  49.4 

7.161 

9 

99    3  15.69 

9.1739 

16  47    0.0 

134)17 

3 

90  17  41.98 

9J19I 

94  59  29.1 

7J999 

8 

99    5  95.99 

9.1709 

16  33  56.1 

UJ18 

4 

90  19  59.94 

9.3000 

94  45    7.3 

7.433 

4 

99    7  36.11 

9.1879 

16  90  46.4 

19J0O 

5 

90  99  ia47 

9J077 

94  37  37.1 

7.573 

5 

99    9  46.05 

9.1641 

16    7  31.0 

13J09 

6 

90  94  36.86 

9ilP0ft4 

94  99  58.5 

7.719 

6 

92  11  55.80 

9.1611 

15  54  10.1 

13J06 

7 

90  96  55.11 

9J030 

94  93  11.5 

7.8B9 

7 

22  14    5.38 

9.1889 

15  40  4a6 

13.487 

8 

90  99  13.99 

9J006 

94  14  1&9 

7J09 

8 

92  16  14.78 

9.1669 

15  97  11.6 

13.577 

9 

90  31  31.18 

9.9081 

94    6  19.5 

8.131 

9 

99  18  94.00 

9.1893 

15  13  34.3 

18J088 

10 

90  33  48.99 

9J865 

93  58    0.5 

8.967 

10 

99  90  33.05 

9.1404 

14  59  51.7 

13.794 

11 

90  36    a64 

9.9090 

93  49  40.4 

8.403 

11 

99  99  41.93 

9.1486 

14  46    3.8 

13.848 

19 

90  38  94.14 

9.9903 

93  41  19.1 

^j^ 

19 

99  94  50.64 

9.1438 

14  32  10.7 

13J07 

13 

90  40  41.48 

9.9877 

93  39  35.7 

8.874 

13 

99  96  59.18 

9.1410 

14  18  19.6 

]4j018 

14 

90  49  58.66 

9.9840 

93  23  51J2 

8.800 

14 

99  99    7.56 

9.1389 

14    4    9.5 

14UN8 

15 

90  45  15.67 

9.9899 

93  14  58.6 

8J49 

15 

99  31  1.5.77 

9.1366 

13  50    1.4 

14.175 

16 

90  47  32.59 

9.9794 

93    5  58.1 

9UI75 

16 

99  33  93.89 

9.1399 

13  a5  48.5 

14.985 

17 

90  49  49J20 

9.9706 

99  56  49.6 

9J907 

17 

92  35  31.79 

9.1303 

13  91  30.8 

14J34 

18 

90  59    5.71 

9.9737 

99  47  33.9 

9J30 

18 

92  37  39.46 

9.19n 

13    7    8.4 

14.419 

19 

90  54  92.05 

9.9708 

99  38    8.9 

0.480 

19 

92  39  47.05 

9.1959 

19  59  41.4 

14.488 

90 

90  56  38.91 

9.9878 

99  98  3&9 

0J08 

90 

92  41  54.49 

9.1997 

19  38    9i) 

14J89 

91 

90  58  54.19 

9.9648 

99  18  57.9 

0.796 

91 

92  44     1.77 

9.1909 

19  93  34.0 

14.835 

92 

91     1    9JI9 

9L96I8 

92    9    9.8 

9.864 

99 

99  46    8.91 

9.1178 

19    8  5a7 

14.707 

23 

91    3  95.61 

9.9B88 

91  59  14.7 

0J»61 

93 

99  48  15.91 

9.1156 

11  54    9.1 

14.779 

94 

91    5  41.05 

9JS67 

8.91  49  19.1 

10.107 

94 

99  50  99.77 

9.1139 

8.11  39  90.9 

14.049 

28 


FEBRUARY,  1893. 


IX. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


BlghtAaeeiurioii. 


Difllfor 
1  Minnie. 


Beolinatlon. 


DUE  for 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

]4 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  17. 


b     m 

22  50 
22  52 
22  54 
22  56 

22  58 

23  0 


23 
23 
2!) 
23 
23 


3 
5 

7 

9 

II 


23  13 
23  15 


23 
23 


17 
19 


23  21 
23  23 
23  26 
23  28 
2:^30 
23  32 
23  34 
23  36 
23  38 


22.77 
29.50 
36.09 
42.55 
48.89 
55.11 
1.20 
7.18 
13.04 
18.79 
24.44 
29.99 
35.43 
40.78 
46.04 
51.21 
56.29 
1.30 
6.23 
11.09 
15.88 
20.60 
25.27 
29.88 


II 

Q.1139 
9.1110 
9.1088 
9.1067 
9.1047 
9.1098 
9.1006 
9.0087 
9.0068 
9.09S0 
9U)9S3 
9.0916 
9.0809 
9U»84 
9.0809 
9.0854 
9.0841 
9.0898 
9J0BIB 
9.0804 
9.0709 
9U»780 
9.0773 
9.0784 


S.11 
11 
11 
10 
10 
10 
10 
9 
9 

9 
9 
8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
5 
S.  5 


30  20.2 
24  27.2 
9  30.2 
54  29.3 
39  24.5 
24  15.8 
3.4 
47.4 
27.8 
4.7 
38.3 
8.6 
36  35.6 
20  59.5 
5  20.3 
49  38.2 
33  53J2 
18  5.4 
2  14.9 
46  21.8 
30  26.1 
14  27.9 
58  27.4 
42  24.6 


9 
53 
38 
23 

7 
52 


SATUEDAT  18. 


23  40 
23  42 
23  44 
23  46 
23  48 
23  50 
23  53 
23  55 
23  57 
23  59 


0 
0 
0 
0 
0 
0 
0 
0 


1 

3 

5 

7 

9 

11 

13 

15 


0  17 
0  19 


0 
0 
0 
0 
0 


22 
24 
26 
28 
30 


34.44 
38.95 
43.42 
47.85 
52.25 
56.61 
0.94 
5.25 
9.55 
13.84 
18.12 
22.39 
26.66 
30.94 
35.23 
39.53 
43.85 
48.20 
52.58 
56.99 
1.44 
5.93 
10.47 
15.06 
19.71 


90^786 
9.0748 
9.0749 
9Un36 
9.0730 
9.0794 
9UI790 
9.0718 
94)710 
9.0714 
9ar7l9 
9.0719 
9ar719 

9ar7i4 

9.0716 
9.0718 
9.0799 
9jr797 
9U)739 
9U)739 
901745 
941788 
9.0761 
9Un70 
94)780 


8.  5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
1 
1 
1 
1 
0 
0 

8.  0 

N.  0 
0 
0 
0 

N.  1 


26 
10 
54 
37 
21 
5 
49 
32 


43 
27 
10 
54 
38 
21 

5 
48 
32 
15 

0 
17 
33 
50 

6 


19.6 
12.5 

3.4 
52.3 
39.3 
24.6 

8.2 
50.2 
16  30.7 
0  9.7 
47.4 
23.9 
59.3 
33.6 

6.9 
39.3 
10.9 
41.8 
12.0 
41.7 
49.1 
20.2 
51.6 
23.1 
54.7 


n 
14.849 

14.917 

14.983 

15.048 

15.113 

15.178 

15.937 

15J987 

15.356 

15.413 

15.468 

15.593 

15.576 

15.697 

15.677 

15.796 

15.773 

15.810 

15.863 

15.007 

15.049 

15.080 

16.097 

16iM5 


Right  Ajoenoion. 


Dili:  for 
1  Minute. 


DeoUnstion. 


Diflllbr 
1  Minute. 


16.101 
16.135 
16.168 
16.901 
16J931 
16.950 
16.987 
16.313 
16.338 
16.361 
16J89 
16.401 
16.419 
16.437 
16.453 
16.467 
16.479 
16.481 
16.501 
16A)0 
164(16 
16.591 
16.504 
16.606 
16407 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  19. 


h  m 

0  30 
0  32 
0  34 
0  36 
038 
0  40 
0  42 
0  44 
0  46 
0  49 
0  51 
0  53 
0  55 
0  57 

0  59 

1  1 


1 
1 
1 
1 
1 
1 
1 
1 


3 
5 
7 
10 
12 
14 
16 
18 


19.71 
24.42 
29.20 
34.05 
36.97 
43.98 
49.07 
54.25 
59.53 

4.91 
10.39 
15.98 
21.69 
27..52 
33.47 
39.55 
45.77 
52.13 
58.63 

5.28 
12.09 
19.05 
2ai7 
33.46 


s 

9.0760 
9.0791 
94)809 
9.0814 
9.0898 
9.0849 
9.0866 
9.0879 
9.0888 
9.0905 
9.0093 
9.0049 
9.0069 
9.0989 
9.1003 
9.1095 
9.1048 
9.1079 
9.1006 
9.1191 
9.1147 
9.1173 
9.1901 
9.1930 


N.  1 
1 
1 
1 

2 

2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
6 
6 
6 
6 
7 
N.  7 


6  54.7 

23  26.3 
39  57.8 

56  29.2 
13  0.3 

29  31.0 
46  1.3 

2  31.0 
19  0.1 
35  28.5 
51  56.0 

8  22.6 

24  48.3 
41  12.9 

57  36.3 
13  58.4 

30  19.1 
46  38.4 

2  56.1 
19  12.2 
35  26.5 
51  39.0 

7  49.6 
23  58.2 


MONDAY  20. 


1  20 
1  22 
1  24 


1 
1 
1 
1 
1 


27 

29 
31 
33 
35 


1  37 
1  39 
1  42 
1  44 
1  46 
1  48 
1  50 
1  52 
1  55 
1  57 
1  59 
1 


3 
2 
2 
2 
2 
2 


3 

6 

8 

10 

12 


40.93 

9.19S9 

48.57 

9.1980 

56.40 

9.1390 

4.41 

9.1351 

12.61 

9.1383 

21.01 

9.1416 

29.61 

9.1450 

38.41 

9.1485 

47.43 

9.1591 

56.66 

9.1557 

6.11 

9.1503 

15.78 

9.1631 

25.68 

9.1660 

35.81 

9.1708 

46.18 

9.1748 

56.79 

9.1788 

7.64 

9.1899 

18.74 

9.1871 

30.09 

9.1013 

41.70 

9.1067 

53.57 

9.90O1 

5.71 

9.9046 

18.12 

9J001 

30.80 

9.9136 

43.75 

9.9189 

N.  7 

7 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

11 

11 

11 

11 

12 

12 

12 

12 

13 

13 

13 

N.13 


40  4.6 
56  8.8 
12  10.8 
28  10.4 
44    7.5 

0  2.0 
15  53.8 
31  42.9 
47  29.1 

3  12.3 
18  .52.5 
34  29.5 

50  3.3 
5  33.8 

21  0.8 

36  24.3 

51  44.2 
7    0.3 

22  12.6 

37  21.0 

52  25.4 
7  25.7 

22  21.8 
37  13.6 
52    1.0 


16.597 

16.696 

16.594 

16.591 

16.515 

16.508 

16.500 

16.490 

16.479 

16.466 

16.451 

16.436 

16.419 

16.400 

16.379 

16.357 

16.333 

16.308 

16.989 

16.953 

MtSBQ 

16.199 

16.160 

16.195 


16.080 
16.059 
16.013 
15.979 
15.930 
15.886 
15.841 
15.794 
15.745 
15.605 
15.643 
15.590 
15.536 
15.479 
15.491 
15.369 
15.300 
15.937 
15.173 
15.107 
15.039 
14.070 
14.800 
14.897 
14.753 
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OBBENWIOH  MEAlir  TIME. 

THE  MOON'S  SIGHT  ASCEKBIOK  AND  DECLINATION. 

Hour. 

Blg|itAae«iuio&. 

Dim  for 
IHinato. 

DeoUmitioii. 

Diftfor 
1  Minute. 

Honr. 

BlfhtAMMdra. 

DllCfor 
IHlBute. 

TrTOltnattan 

DUE  for 
IMlnate 

TV 

BSDA 

Y  21. 

TUUJbtSDAY  23. 

0 

h    IB     • 
2  12  43.75 

• 

8.8188 

N.13  52    r.0 

u 
14.753 

0 

h     m      8 
4    5  21.83 

• 
8^17 

SSiSii    3.7 

8J07 

1 

2  14  56.96 

8.8980 

14    G  43.9 

14.6n 

1 

4    7  50.90 

8.4671 

23  53  17.6 

8.166 

2 

2  17  10.50 

8.8877 

14  21  22.2 

14.500 

2 

4  10  20.28 

8.4084 

24    2  22.4 

8U»4 

3 

2  19  24.31 

8.8998 

14  35  55.8 

14.580 

3 

4  12  49.98 

8.4077 

24  11  18.1 

8J5I 

4 

2  21  38.41 

8.8974 

14  50  24.6 

14.440 

4 

4  15  20.00 

8.5088 

24  20    4.5 

8.685 

5 

2  23  52.80 

8.8483 

15    4  48.6 

14.358 

5 

4  17  50.33 

8.5681 

24  28  41.5 

a538 

6 

2  26    7.49 

8.8473 

15  19    7.6 

14.974 

6 

4  20  20.98 

8.5133 

24  37    9.1 

6.389 

7 

2  28  22.48 

8.8984 

15  33  21.5 

14.186 

7 

4  22  51.93 

8.5183 

24  45  27.3 

8.889 

8 

2  30  37.78 

8J9575 

15  47  30.2 

14.109 

8 

4  25  23.18 

8.9833 

24  53  35.8 

eMi 

9 

2  32  53.38 

8J8096 

16    1  33.7 

144)13 

9 

4  27  54.72 

8J888 

25    I  34.6 

7.808 

10 

2  35    9.29 

8.8878 

16  15  31.8 

13.099 

10 

4  30  26.56 

8.5331 

25    9  23.7 

7.737 

11 

2  37  25.52 

8.8731 

16  29  24.4 

13.830 

11 

4  32  58.69 

8.5378 

25  17    3.1 

7.574 

13 

2  39  42.07 

8.8784 

16  43  11.4 

13.737 

12 

4  Sa  31.10 

8.5486 

25  24  32.6 

7.408 

13 

2  41  58.93 

8.8897 

16  56  52.8 

13.649 

13 

4  38    3.79 

8.5471 

25  31  52.1 

7.889 

14 

2  44  16.11 

8J9801 

17  10  28.4 

13.544 

14 

4  40  36.75 

8.5516 

25  39    1.6 

7475 

15 

2  46  33.62 

8.9846 

17  23  58.1. 

13.446 

15 

A  43    9JdS 

8ifHHW 

25  46    1.1 

6J07 

16 

2  48  51.46 

83MM> 

17  37  21.9 

13.346 

16 

4  45  4a47 

^,fffyi 

25  52  50.4 

8.737 

17 

2  51    9.62 

8.WM 

17  50  39.6 

13.944 

17 

4  48  17.22 

8J646 

25  59  29JS 

6.567 

18 

2  53  28.11 

8J110 

18    3  51.2 

13.141 

18 

4  50  51.22 

8J687 

26    5  58.4 

6486 

19 

2  55  4&94 

8.9186 

18  16  5a5 

13Un6 

19 

4  53  25.46 

8.5787 

26  12  ia9 

6J989 

20 

2  58    6.10 

8J881 

18  29  55.5 

18J90 

20 

4  55  59.94 

8.5706 

26  18  25.0 

6448 

21 

3    0  25.59 

8J8n 

18  42  48.1 

18.889 

21 

4  58  34.65 

8.5804 

26  24  22.7 

6474 

22 

3    2  45.42 

8J334 

18  55  34.1 

18.718 

22 

5    1    9.59 

8.5048 

26  30    9i9 

6488 

23 

3    5    5JS9 
WEL 

8.8B01 

>NESD 

N.19    8  ]a5 
AY  22. 

18480 

28 

5    3  44.75 

F] 

8J677 

N.26  35  46.5 
r  24. 

6488 

0 

'  3    7  2ail 

8^446 

N.19  20  4&1 

18.487 

0 

5    6  20.11 

8.6011 

IN.26  41  12JS 

6446 

1 

3    9  46.97 

8JB06 

19  33  Hi) 

18.378 

1 

5    8  55.68 

8.5045 

26  46  27.9 

6.167 

2 

3  12    8.17 

8.9968 

19  45  30.8 

13.896 

2 

5  11  31.45 

8.5077 

26  51  32.5 

4487 

3 

3  14  29.71 

8^18 

19  57  42.6 

18.138 

3 

5  14    7.40 

8.0007 

26  56  26.3 

4407 

4 

3  16  51.60 

8.96n 

20    9  47.3 

19U)10 

4 

5  16  43.53 

8.6087 

27    1    9.3 

4497 

5 

3  19  13.83 

8.S794 

20  21  44.9 

11.806 

5 

5  19  19.84 

8.6066 

27    5  41JS 

4.440 

6 

3  21  3a41 

8.3788 

20  33  a*).! 

11.775 

6 

5  21  56.31 

8.6088 

27  10    2.8 

4404 

7 

3  23  59.34 

8J8B1 

20  45  17.9 

11.608 

7 

5  24  32.94 

8.6118 

27  14  13J2 

4488 

6 

3  26  22.62 

8J806 

20  56  5a3 

11.686 

8 

5  27    9.72 

8.6148 

27  18  12.6 

3406 

9 

3  28  46.24 

8J006 

21    8  21.0 

11J08 

9 

5  29  46.64 

8.6164 

27  22    0.9 

3.713 

10 

3  31  10.21 

8.4084 

21  19  41.0 

11JO0 

10 

5  32  23.69 

8.6185 

27  25  38.2 

3488 

11 

3  33  34.53 

8.4088 

21  30  53.3 

11.130 

11 

5  35    0.86 

8.6906 

27  29    4.4 

3446 

12 

3  35  59.19 

8.4190 

21  41  57.7 

11UN77 

12 

5  37  38.15 

8.6884 

27  32  19.6 

3.168 

13 

3  38  SUM 

8.4187 

21  52  54.1 

10.873 

13 

5  40  15J» 

8.6841 

27  a5  23.6 

8474 

14 

3  40  49.55 

8.4894 

22    3  42.5 

10.730 

14 

5  42  53.04 

8J906 

27  38  16.4 

8.788 

15 

3  43  15.25 

8.4918 

22  14  22.8 

10.008 

15 

5  45  30.62 

8.6870 

27  40  58.1 

8408 

16 

3  45  41.29 

8.4960 

22  24  54.8 

10.404 

16 

5  48    8.28 

8.8988 

27  43  28.6 

8.415 

17 

3  48    7.68 

8.4486 

22  35  18.5 

10.384 

17 

5  50  46.01 

8.8009 

27  45  47.9 

8487 

,   18 

3  50  34.41 

8.4469 

22  45  33.7 

10.163 

18 

5  53  23.80 

8.6988 

27  47  55.9 

8440 

in 

3  53    1.48 

8.4598 

22  55  40.4 

lOJHl 

19 

5  56    1.64 

8J910 

27  49  52.7 

1458 

20 

3  55  28.88 

8.4806 

2:1    5  38.6 

8.807 

20 

5  58  39.52 

8.6917 

27  51  38.2 

1484 

21 

3  57  56.62 

8.4661 

23  15  28.1 

8.788 

21 

6    1  17.44 

8.6999 

27  53  12.4 

1.478 

22 

4    0  24.69 

8.4706 

23  25    8.8 

0JQ6 

22 

6    3  55.38 

8J994 

27  54  35.3 

1488 

•  23 

4    2  5a09 

8.4708 

23  34  40.7 

0.457 

23 

6    6  ;».33 

8.6986 

27  55  47.0 

1.188 

24 

4    5  21i» 

8.4617 

N.23  44    3.7 

0JO7 

24 

6    9  11.29 

8.6996 

N.27  56  47.3 

0411 
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XI. 


GREENWICH  MEAN  TIME. 

TTTK  MOON'S  BIGUT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aaoenslon. 

DiCfor 
lllinuto. 

Deolination. 

DlAfbr 
IMinato. 

EEonr. 

BightAaoMiaion. 

* 

DiAfor 
IMinato. 

DiiLfor 

IHinato. 

SATURDAY  25. 

MONDAY  27. 

h    m     B 

■ 

Off* 

II 

h    m     s 

s 

O         1         II 

II 

0 

6    9  11.29 

90896 

N.27  56  47.3 

0.911 

0 

8  12  39.68 

9.4617 

N.25  11  41.9 

7.479 

I 

6  11  49J24 

9.6394 

27  57  36.3 

0.793 

1 

8  15    7.19 

9.4554 

25    4    9.1 

7.691 

2 

6  14  27.18 

9.6391 

27  58  14.1 

0.536 

2 

8  17  34.33 

9.4499 

24  56  27.4 

7.788 

3 

6  17    5.09 

9Ut316 

27  58  40.6 

0.348 

3 

8  20    1.09 

9.4498 

24  48  36.9 

7.914 

4 

6  19  42.97 

9.6310 

27  58  55.8 

•f  0.150 

4 

8  22  27.47 

9.4363 

24  40  37.7 

6.058 

5 

6  22  20.81 

9.6309 

27  58  59.7 

-00)99 

5 

8  24  53.45 

9.4997 

24  32  29.9 

80»1 

6 

6  24  58.59 

9J»89 

27  58  52.3 

0.917 

6 

8  27  19.04 

9.4939 

24  24  13.6 

6.349 

7 

6  27  36.31 

9.6980 

27  58  33.7 

0.404 

7 

8  29  44.23 

9.4166 

24  15  48.9 

8.489 

8 

6  30  13.95 

9.6967 

27  58    3.8 

0.581 

8 

8  32    9.03 

9.4100 

24    7  15.8 

8.691 

9 

6  32  51.51 

9.e9!i3 

27  57  22.7 

0.778 

9 

8  34  33.43 

9.4033 

23  58  34.4 

8.758 

10 

6  35  28.98 

9.6937 

27  56  30.4 

00W4 

10 

8  36  57.43 

9.3966 

23  49  44.9 

8.883 

11 

6  38    6.35 

9.6919 

27  55  27.0 

1.150 

11 

8  39  21.02 

9.3888 

23  40  47.3 

9.097 

12 

6  40  43.61 

9Un)0 

27  54  12.4 

1.336 

12 

8  41  44.20 

901899 

23  31  41.7 

9.158 

13 

6  43  20.75 

9JI179 

27  52  46.6 

IJSSA 

13 

8  44    6.97 

9.3761 

23  22  28.2 

9.989 

14 

6  45  57.76 

90)157 

27  51    9.8 

1.708 

14 

8  46  29.33 

9..1699 

23  13    7.0 

9.417 

15 

6  48  34.63 

9.6133 

27  49  21.9 

1.890 

15 

8  48  51.28 

9.3694 

23    3  38.1 

9.545 

16 

6  51  11.35 

9.6107 

27  47  23.0 

9.074 

16 

8  51  12.82 

9.3555 

22  54     1.6 

9.679 

17 

6  53  47.91 

9.6060 

27  45  13.0 

90158 

17 

8  53  33.94 

9.3485 

22  44  17.5 

9.797 

18 

6  56  24.31 

9.6069 

27  42  52.0 

9.441 

18 

8  55  54.64 

9.3415 

22  34  26.0 

9.919 

19 

6  59    0.53 

9.6099 

27  40  20.1 

9.699 

19 

8  58  14.92 

901346 

22  24  27  J2 

10.040 

20 

7    1  36.57 

9.5991 

27  37  37.4 

9.803 

20 

9    0  34.79 

9.3977 

22  14  21.2 

10.159 

21 

7    4  12.42 

9.5056 

27  34  43.8 

9.963 

21 

9    2  54.24 

9.3907 

22    4    8.1 

10.977 

22 

7    6  48.07 

90^094 

27  31  39.4 

3.163 

22 

9    5  13.27 

9.3137 

21  53  48.0 

10.303 

23 

7    9  23.51 
SI 

9.5888 

JNDAl 

N.27  28  24.2 
I  26. 

3.348 

23 

9    7  31.88 
TU 

9.3067 

ESDA 

NJ21  43  21.0 
Y  28. 

10.508 

0 

7  11  58.73 

S4«9 

N.27  24  58.3 

3ono 

0 

9    9  50.07 

9.9997 

N.21  32  47.1 

10.691 

1 

7  14  33.73 

9.5813 

27  21  21.8 

3.807 

1 

9  12    7.84 

901997 

21  22    6.5 

10.739 

2 

7  17    8.49 

9.5773 

27  17  34.6 

3.674 

2 

9  14  25.19 

9.9858 

21  11  19.2 

10.849 

3 

7  19  43.01 

9.5733 

27  13  36.9 

4.049 

3 

9  16  42.13 

9.9788 

21     0  25.4 

18.950 

4 

7  22  17.29 

I.S601 

27    9  28.7 

4.993 

4 

9  18  58.65 

9.9717 

20  49  25.2 

11.057 

5 

7  24  51.30 

9.5646 

27    5  10.1 

4J97 

5 

9  21  14.74 

9.9647 

20  38  18.6 

11.169 

6 

7  27  25.04 

9.5601 

27    0  41.1 

4.569 

6 

9  23  30.42 

9.9578 

20  27    5.8 

11.965 

7 

7  29  58.51 

9.5656 

26  56    1.8 

4.741 

7 

9  25  45.68 

9.9509 

20  15  46.8 

11.367 

8 

7  32  31.71 

9.5609 

26  51  12i2 

4.919 

8 

9  28    0.53 

9.9441 

20    4  21.8 

11.467 

9 

7  35    4.62 

90M61 

26  46  12.4 

5.081 

9 

9  30  14.97 

9.9379 

19  52  50.8 

11.565 

10 

7  37  37.24 

9.5419 

26  41     2.5 

5.948 

10 

9  32  29.00 

9.9303 

19  41  14.0 

11.669 

11 

7  40    9.56 

9.5361 

26  35  42.6 

5.415 

11 

9  34  42.61 

902934 

19  29  31.4 

11.758 

12 

7  42  41.57 

90i300 

26  30  12.7 

5.589 

12 

9  36  55.81 

9.9167 

19  17  43.1 

11.859 

13 

7  45  13.27 

9.5957 

26  24  32.8 

5.747 

13 

9  39    8.61 

9.9099 

19    5  49.2 

11.943 

14 

7  47  44.65 

90S903 

26  18  43.1 

hJM 

14 

9  41  21.00 

9.9031 

18  53  49.9 

19.033 

15 

7  50  15.70 

90^148 

26  12  43.7 

6.071 

15 

9  43  32.98 

9.1963 

18  41  45.2 

19.199 

16 

7  52  46.42 

94MM3 

26    6  34.6 

6J939 

16 

9  45  44.56 

9.1896 

18  29  35.2 

19.910 

17 

7  55  16.81 

9.5037 

26    0  15.8 

6.399 

17 

9  47  55.74 

9.1830 

18  17  20.0 

19.996 

18 

7  57  4a86 

9.4979 

25  53  47.5 

6.551 

18 

9  50    6.52 

9.1763 

18    4  59.7 

190180 

19 

8    0  16.56 

9.4891 

25  47    9.7 

6.707 

19 

9  52  16.90 

9.1697 

17  52  34.4 

19.469 

20 

8    2  45.91 

9.4889 

25  40  22.6 

6.869 

20 

9  54  26.89 

9.1639 

17  40    4J2 

19.544 

91 

8    5  14.90 

9.4808 

25  33  26J2 

7.017 

21 

9  56  36.49 

9.1567 

17  27  29.1 

19.694 

29 

8    7  43.53 

9.4741 

25  26  20.5 

7.171 

22 

9  58  45.70 

9.1503 

17  14  49.3 

19.709 

93 

8  10  11.79 

9.4879 

25  19    5.7 

7.398 

23 

10    0  54.53 

9.1430 

17    2    4.9 

19.778 

94 

8  12  39.68 

9.4617 

N.25  11  41.9 

7.479 

94 

10    3    2i)7 

9.1375 

N.16  49  16.0 

19.853 

XII. 
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OBBBI^WIOH  MEAN  TIMB. 


PHASES  OF  THE  MOON. 


d  h      m 

C  Last  Quarter Feb.       8  8    11.7 

9  New  Moon 16  4    16.6 

3>  First  Quarter 23  2    13^ 

d  h 

C  Apogee Feb.       8  15^ 

C  Perigee 21  a? 
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XIU. 


GBEBlirWIOH  MEAK  TIME. 

LUNAR  DI8TANOR8. 

1 

Name  and  Direotion 
of  Object. 

Noon. 

P.L. 

of 
Diif. 

mh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 
Dur. 

IXh. 

P.L. 

of 

DilL 

a  Arietis 

W. 

100  5^  27 

9604 

Oil* 

102  35  34 

9518 

104  16  22 

9539 

105  56  51 

9545 

Aldebarnn 

W. 

70  30  33 

9494 

72  11  55 

9505 

73  53     1 

9517 

75  33  51 

9699 

Pollux 

W. 

26  19  58 

9450 

28    2  21 

9469 

29  44  27 

9474 

31  26  17 

9487 

Saturn 

E. 

54  28    3 

9438 

52  45  19 

9448 

51     2  52 

9460 

49  20  43 

9473 

Spica 

E. 

64  30  31 

944S 

62  48    5 

9460 

61     5  56 

9474 

59  24    6 

9487 

An  tares 

E. 

110  23    7 

9443^ 

108  40  34 

9455 

106  58  18 

9468 

105  16  20 

9481 

2 

• 

Aldebaran 

W. 

83  53  40 

9594 

85  32  43 

9607 

87  11  28 

9699 

88  49  53 

9636 

Pollux 

W. 

39  51     2 

9551 

41  31     4 

9564 

43  10  48 

9570 

44  50  12 

9503 

Saturn 

E. 

40  54  35 

9540 

:^  14  18 

9555 

37  34  21 

9560 

35  54  43 

9583 

Spica 

£. 

50  59  36 

9596 

49  19  40 

9570 

47  40    4 

9586 

46    0  48 

9600 

Antares 

E. 

96  51     5 

9546 

95  10  59 

9569 

93  31  12 

8576 

91  51  44 

9591 

3 

Aldebaran 

W. 

96  57    7 

S710 

98  33  34 

9794 

100    9  42 

9740 

101  45  29 

9764 

Pollux 

W. 

53    223 

9064 

54  39  51 

9678 

56  17    0 

9609 

57  53  49 

9707 

Spica 

E. 

37  49  37 

9676 

36  12  25 

9009 

34  35  34 

9708 

32  59    5 

9794 

Antares 

£. 

83  39  20 

9663 

82    1  50 

9678 

80  24  40 

9099 

78  47  49 

9707 

4 

Pollux 

W. 

65  53  10 

9770 

67  28    6 

9709 

69    2  44 

9806 

70  37    4 

9810 

Regulus 

W. 

29  31    4 

9618 

31     5    8 

98S0 

32  38  58 

9840 

34  12  34 

9851 

Antares 

E. 

70  48  24 

9778 

69  13  27 

9799 

67  38  49 

9805 

66    4  28 

9819 

Vends 

E. 

116  29    5 

3947 

115    3  51 

3969 

113  38  55 

3976 

112  14  16 

3901 

Sun 

E. 

138    5  31 

3174 

136  38  51 

3188 

135  12  28 

3909 

133  46  21 

3914 

5 

Pollux 

W. 

78  24  27 

9884 

79  57    6 

9896 

81  29  30 

9908 

83     1  39 

9919 

Regulus 

W. 

41  57    4 

9905 

43  29  16 

9916 

45     1  14 

999/ 

46  32  59 

9938 

Antares 

E. 

58  17    4 

9884 

56  44  25 

9896 

55  12     1 

9909 

53  39  53 

9990 

Venus 

E. 

105  15  13 

3361 

103  52  12 

3375 

102  29  27 

3387 

101     6  56 

3400 

Son 

E. 

126  39  35 

3979 

125  14  59 

3991 

123  50  37 

3304 

122  26  30 

3315 

6 

Pollux 

W. 

90  38  55 

9979 

92    9  43 

9981 

93  40  20 

9990 

95  10  45 

S998 

Regulus 

W. 

54    8  29 

9986 

55  {\8  59 

9005 

57    9  18 

3003 

58  39  27 

3019 

Antares 

E. 

46    2  43 

99rd 

44  31  57 

9989 

43     1  22 

9999 

41  30  59 

3000 

Venus 

E. 

94  17  50 

3458 

92  56  39 

3466 

91  35  39 

3479 

90  i4  51 

3466 

Sun 

E. 

115  29  10 

3370 

114    6  19 

3379 

112  43  39 

3388 

111  21    9 

3398 

7 

Pollux 

W. 

102  40  22 

3035 

104    9  51 

3041 

105  39  13 

3046 

107    8  29 

3053 

Regulus 

W. 

66    7  49 

3046 

67  37    5 

3053 

69    6  14 

3057 

70  35  16 

3061 

Saturn 

W. 

22    6  23 

3096 

23  m    4 

3031 

25    5  38 

3036 

26  a5    6 

3040 

Antares 

£. 

34     1  35 

3039 

32  32  10 

3044 

31    2  52 

3051 

29  3.3  42 

3056 

Venus 

E. 

83  33  18 

3598 

82  13  25 

3535 

80  53  40 

3541 

79  34     1 

3546 

Sun 

E. 

104  31    5 

3436 

103    9  29 

3449 

101  48    0 

3447 

100  26  :)7 

3453 

8 

Regulus 

W. 

77  59  J2 

3078 

79  27  48 

3080 

80  56  22 

3089 

82  24  54 

3089 

Saturn 

W. 

34     1  13 

3056 

35  30  16 

3050 

36  59  16 

3060 

38  28  15 

3061 

Spica 

W. 

23  58  14 

3098 

25  26  26 

3096 

26  54  40 

3096 

28  22  55 

3093 

Venus 

E. 

72  57    8 

3567 

71  37  58 

3569 

70  18  50 

3579 

68  59  45 

3573 

a  Aquiln 

E. 

76  41  39 

3963 

75  29  23 

3078 

74  17  22 

3993 

73    5  36 

4000 

Sun 

E. 

93  41     0 

3471 

92  20    4 

3473 

90  59  10 

3475 

89  38  18 

3477 

9 

Regulus 

W. 

89  47  29 

3080 

91  16    3 

3078 

92  44  39 

3076 

94  13  18 

3073 

Saturn 

W. 

45  53    3 

3068 

47  22    4 

3056 

48  51    8 

3053 

50  20  15 

3051 

XIV. 
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GBBE^  WIGH  MEAN  TIME. 

LX7NAB  DTATANCES. 

• 

1 

NMaoand  Bireoiion 
of  Object. 

Midnight. 

P.L. 

of 

IMff. 

xv*. 

P.L. 

of 

Dlff. 

xvnih. 

P.L. 

of 

Dlff. 

XXP> 

P.L. 

of 

Difll 

a  Arietis 

W. 

O           /         // 

107  87    1 

SS60 

O          t       tt 

109  16  51 

9S74 

11^56  21 

9B00 

11^3536' 

9604 

1 

Aldebnran 

W. 

77  14  24 

9541 

78  54  40 

9554 

80  34  38 

90S7 

82  14  18 

9580 

1 

Pollux 

w. 

33    7  49 

9480 

34  49    4 

9511 

36  30    2 

9595 

38  10  41 

9538 

i 

Saturr 

E. 

47  38  52 

9467 

45  57  20 

9400 

44  16    6 

9518 

42  35  11 

9587 

1 

1 

Spica 

E. 

57  42  34 

9500 

56    1  21 

9514 

54  20  27 

9597 

52  39  52 

9541 

1 

Aiitarea 

E. 

103  34  40 

9404 

101  53  18 

9507 

100  12  15 

9590 

98  31  30 

9535 

2 

Aldebaran 

W, 

90  27  59 

9661 

92    5  45 

9665 

93  43  12 

9680 

95  20  19 

9604 

Pollux 

W. 

46  29  17 

9807 

48    8    3 

9691 

49  46  29 

9635 

51  24  36 

9650 

Saturn 

E. 

34  15  24 

9597 

32  36  25 

9619 

30  57  46 

9096 

29  19  27 

9641 

Spica 

E. 

44  21  53 

9615 

42  43  18 

9630 

41    5    4 

9645 

39  27  10 

9660 

Aj)  tares 

E. 

90  12  36 

9605 

88  33  48 

9610 

86  55  19 

9634 

85  17  10 

9648 

3 

Aldebaran 

W. 

103  20  57 

9770 

104  56    4 

9785 

106  30  52 

9801 

108    5  19 

9815 

Pollux 

W. 

59  30  19 

9799 

61     6  30 

9736 

62  42  22 

9750 

64  17  55 

9784 

1 

Spica 

E. 

31  22  57 

9741 

29  47  11 

9757 

28  11  47 

9774 

26  36  45 

9790 

, 

An  tares 

E. 

77  11  18 

9791 

75  35    6 

9735 

73  59  13 

9750 

72  23  39 

9764 

4 

Pollux 

W. 

72  11    7 

9833 

73  44  52 

9646 

75  18  20 

9850 

76  51  32 

9879 

Regulus 

W. 

85  45  56 

9809 

37  19    4 

9673 

38  51  58 

9883 

40  24  38 

9804 

■ 

Antares 

E. 

64  30  25 

9839 

62  56  39 

9846 

61  23  11 

9850 

59  49  59 

9879 

Venus 

E. 

110  49  54 

3306 

109  25  49 

3390 

108    2    1 

3334 

106  38  29 

3348 

Sun 

E. 

132  20  29 

3908 

130  54  53 

3941 

129  29  32 

8953 

128    4  26 

3966 

5 

Pollux 

W. 

84  33  34 

9931 

86    5  14 

9041 

87  36  41 

9969 

89    7  54 

9969 

1 

Regulus 

W. 

48    4  30 

9948 

49  35  48 

9058 

51    6  54 

9068 

52  37  47 

9077 

1 

Antares 

E. 

52    7  59 

9931 

50  36  20 

9049 

49    4  54 

9963 

47  33  42 

9063 

Vj&nus 

E. 

99  44  40 

3413 

98  22  38 

3494 

97    0  49 

3436 

95  39  13 

3447 

Sun 

E. 

121    2  36 

3397 

119  38  56 

3338 

118  15  28 

3340 

116  52  13 

3350 

6 

Pollux 

W. 

96  41     0 

3007 

98  11    4 

9014 

99  40  59 

3099 

101  10  45 

3090 

Regulus 

W. 

60    9  25 

3010 

61  39  14 

3096 

63    8  54 

3033 

64  38  26 

3040 

Antares 

E. 

40    0  46 

3000 

38  30  44 

3017 

37    0  52 

3094 

35  31    9 

8031 

Venus 

E. 

88  54  13 

3407 

87  33  45 

3506 

86  13  27 

3514 

84  53  18 

QUOD 

Sun 

E. 

109  58  50 

3407 

108  36  41 

1414 

107  14  40 

3499 

105  52  48 

3430 

7 

Pollux 

W. 

108  37  38 

3056 

110    6  42 

3060 

111  35  40 

3064 

113    4  34 

3066 

Regulus 

W. 

72    4  13 

3066 

73  3;^    4 

3060 

75    1  51 

3073 

76  30  33 

3076 

Saturn 

W. 

28    4  29 

3045 

29  33  46 

3048 

31     2  59 

3069 

32  32    8 

3055 

■ 

Antares 

E. 

28    4  38 

3061 

26  35  41 

3066 

25    6  50 

3070 

23  38    4 

3074 

Venus 

E. 

78  14  28 

76  55    1 

3556 

75  35  39 

3561 

74  16  22 

3564 

1 

Sun 

E. 

99    5  20 

3458 

97  44    9 

3409 

96  23    2 

3465 

95    1  59 

3460 

1 
8 

Regulus 

W. 

83  53  25 

3083 

85  21  55 

3089 

86  50  26 

3009 

88  18  57 

3089 

Saturn 

W. 

39  57  12 

3061 

41  26    9 

3061 

42  55    6 

3060 

44  24    4 

3060 

Spica 
Venus 

W. 

29  51  11 

3003 

31  19  29 

3001 

32  47  49 

3080 

34  16  12 

3087 

E. 

67  40  41 

3674 

66  21  38 

3574 

65    235 

3574 

63  43  32 

3573 

3  Aquiln 

E. 

71  54    5 

4096 

70  42  51 

4049 

69  31  53 

4061 

68  21  13 

4061 

Sun 

E. 

88  17  28 

3477 

86  56  38 

3477 

85  35  48 

3476 

84  14  57 

3475 

9 

Regulus 

W. 

95  42    1 

3060 

97  10  48 

3065 

98  39  40 

3061 

100    8  37 

3057 

Saturn 

W. 

51  49  25 

3047 

53  18  40 

3043 

54  48    0 

3030 

56  17  25 

3033 

8 
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XV. 


GREEI^WIUH  MEAN  TIME. 

LUNAR  DTflTANCES. 

• 
9 

Kftino  and  Direction 
of  OlO«et. 

Noon. 

P.L. 

of 

Diff. 

mt. 

P.L. 
of 

Diff. 

Vl^. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

Spica 
Vends 

W. 

O            /         II 

35  44  37 

9084 

37  13    6 

3089 

3l  A\  38 

3078 

40  id  14 

3074 

E. 

62  24  28 

SS79 

61    5  23 

3509 

59  46  15 

3567 

58  27    5 

3566 

a  AquiliB 

E. 

67  10  53 

4109 

66    0  53 

4195 

64  51  15 

4149 

63  42    0 

4174 

Suit 

E. 

82  54   '5 

3473 

81  33  11 

3471 

80  12  15 

3460 

78  51  16 

3466 

10 

Regulus 

W. 

101  37  39 

3a'» 

ia3    6  48 

3047 

104  36    3 

3040 

106    5  26 

3033 

Saturn 

W. 

57  46  57 

3098 

59  16  35 

3099 

60  46  21 

3016 

62  16  14 

3009 

Spicn 

W. 

47  34  34 

3050 

49    3  45 

3043 

50  33    4 

3037 

52    2  31 

3030 

Vends 

E. 

51  50  18 

3544 

50  30  42 

3537 

49  10  59 

3539 

47  51    10 

3595 

a  AquilfB 

E. 

58    2  20 

4331 

56  55  56 

4379 

55  50    9 

4414 

54  45    0 

4459 

Sun 

E. 

72    5  18 

3443 

70  43  50 

3437 

69  22  15 

3430 

68    0  32 

3493 

11 

Saturn 

W. 

69  47  54 

S960 

71  18  45 

9061 

72  49  47 

9951 

74  21     1 

9949 

Spica 

W. 

59  32    4 

0989 

61    2  30 

9980 

62  33    8 

9971 

64    3  57 

9961 

Venus 

E. 

41  10  10 

3488 

39  49  32 

3480 

38  26  45 

3471 

37    7  48 

3463 

a  AquilflB 

E. 

49  30  43 

4709 

48  30  35 

4841 

47  31  32 

4996 

46  a3  38 

5099 

Sun 

E. 

61    9  52 

3389 

59  47  15 

3379 

58  24  27 

3363 

57     1  28 

3359 

12 

Saturn 

W. 

82    0  23 

9888 

83  32  .57 

9876 

85    5  46 

9865 

86  38  50 

9853 

Spica 

W. 

71  41  19 

9007 

73  13  29 

9805 

74  45  54 

9883 

76  18  34 

9879 

Aiitares 

W. 

25  47  23 

9909 

27  19  31 

9807 

28  51  54 

9864 

30  24  33 

9879 

Venus 

E. 

30  20  38 

3418 

28  58  42 

3410 

27  36  37 

3403 

26  14  24 

3396 

Sun 

E. 

50    3  33 

3909 

48  39  20 

3987 

47  14  53 

3975 

45  50  12 

3964 

13 

Saturn 

W. 

94  28    8 

9790 

96    2  49 

9776 

97  37  48 

9763 

99  13    4 

9750 

Spica 

W. 

84    5  51 

9808 

85  40    8 

9795 

87  14  42 

9780 

88  49  33 

9769 

An  tares 

W. 

38  11  55 

9807 

39  46  14 

9794 

41  20  50 

9780 

42  55  44 

9766 

Sun 

E. 

38  43  19 

3904 

37  17  14 

3199 

35  50  55 

3180 

34  24  22 

3168 

14 

Saturn 

W. 

107  13  47 

9683 

108  50  50 

9670 

no  28  10 

9657 

112    5  48 

9643 

Spica 

W. 

96  48  14 

9701 

98  24  52 

9688 

100    1  47 

9675 

101  39    0 

9661 

Antares 

W. 

50  54  41 

9699 

52  31  22 

9685 

54    8  22 

9679 

55  45  40 

9658 

Sun 

E. 

27    8  23 

3190 

25  40  38 

3114 

24  12  45 

3108 

22  44  45 

3105 

17 

Sun 

W. 

11     7  42 

3078 

12  36  18 

9997 

14    6  35 

9934 

15  38  11 

9885 

Mars 

E. 

54  43  10 

9094 

53    4  47 

9614 

51  26  11 

9604 

49  47  22 

9596 

a  ArietiB 

E. 

58    6  38 

9494 

56  25  16 

9488 

54  43  46 

9483 

53    2    9 

9479 

Aldebaniii 

E. 

88  24  49 

9498 

86  42  37 

9450 

85    0  13 

9441 

83  17  37 

9433 

18 

Sun 

W. 

23  28    4 

9753 

25    3  34 

9736 

26  39  26 

9799 

28  15  37 

9710 

Mars 

E. 

41  30  30 

9558 

39  50  37 

9551 

38  10  34 

9544 

36  30  22 

9538 

a  Arietis 

E. 

44  33    0 

9479 

42  51     7 

9475 

41     9  18 

9477 

39  27  a3 

9483 

Aldeberan 

E. 

74  41  59 

9400 

72  58  24 

9394 

71  14  41 

9389 

m  30  51 

9385 

Pollux 

E. 

118  30  35 

9349 

116  45  47 

9349 

115    0  49 

9337 

1 13  15  43 

9331  1 

19 

Sun 

W. 

36  20    9 

9663 

37  57  38 

9657 

39  35  16 

9651 

41   13    2 

9645  . 

AldebaraD 

E. 

60  50  20 

9371 

59    6    3 

9369 

57  21  44 

9368 

55  37  24 

9368 

Pollux 

E. 

104  28  14 

9307 

102  42  24 

9303 

100  56  29 

9300 

99  10  29 

9996 

30 

Sun 

W. 

49  23  30 

9695 

51     1  51 

9693 

52  40  15 

9631 

54  18  42 

9618 

Aldebaraii 

E. 

46  56    2 

9379 

45  11  57 

9383 

43  27  58 

9369 

41  44    7 

9306 

1 

Pollux 

E. 

90  19  26 

9985 

88  33    4 

9983 

86  46  40 

9989 

85    0  14 

9981  1 

XVI. 
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GREE]S  VVICH  MEAN  TIME. 

LUNAB  DISTANCK8. 

9 

Nmqo  Mid  Direotlon 
of  Ofajoet. 

Midnight. 

P.L. 

of 

DIff. 

XVk. 

P.L. 

of 

DIIL 

XVIUh. 

P.L. 

of 

Dlif. 

XXIi>* 

P.L. 

of 

Piif. 

Spica 

W. 

0         '         '« 

41  38  55 

3070 

O           t        H 

43    7  41 

3066 

d  36  32 

3000 

o       «      n 

46    5  30 

3096 

Vbivus 

E. 

57    7  52 

3501 

55  48  a5 

3557 

54  2<)  14 

3554 

.53    9  49 

3548 

Gt  Aquilie 

K. 

62  a3    9 

4901 

61  24  44 

4930 

OP  16  46 

4961 

59    9  17 

4996 

Suif 

E. 

77  30  14 

3409 

76    9    7 

3458 

74  47  56 

3454 

73  26  40 

3448 

10 

Reinilufl 

W. 

107  34  58 

3090 

109    4  38 

3019 

no  34  27 

3019 

112    4  25 

3004 

Saturn 

W. 

63  46  15 

3009 

65  16  25 

9994 

66  46  45 

9987 

68  17  14 

9078 

Spica 

W. 

53  32    6 

3099 

55     1  51 

3015 

56  31  45 

3007 

.58     1  49 

9908 

, 

Vemcjs 

E. 

46  31    14 

3510 

45  II   11 

3511 

43  50  59 

3504 

42  30  .39 

3406 

aAquil» 

E. 

53  40  32 

4510 

52  36  49 

4565 

51  till  54 

4695 

.50  31  51 

4600 

Suif 

E. 

66  38  42 

3415 

65  16  43 

3408 

63  54  36 

3400 

62  32  19 

3391 

11 

Saturn 

W. 

75  52  27 

9031 

77  24     6 

9991 

78  .55  58 

9910 

80*28    4 

9900 

Spica 

W. 

65  34  5» 

9950 

67    6  14 

9040 

68  37  42 

9099 

70    9  24 

9010 

Venus 

E. 

35  46  42 

3454 

34  25  26 

3445 

:»    4    0 

3430 

31  42  24 

34.rj 

1 

a  Aquiln 

E. 

45  37    0 

5195 

44  41  42 

5949 

43  47  52 

5369 

42  55  a5 

5513 

Sun 

E. 

55  38  17 

3343 

54  14  55 

3339 

.52  51  20 

3391 

51  27  33 

3310 

1  '^ 

Saturn 

W. 

88  12    9 

9841 

89  45  44 

9898 

91  19  36 

9815 

92  .53  44 

9803 

1 

Spica 

W. 

77  51  2J) 

9859 

79  24  40 

9847 

80  .58    7 

9834 

82  31  51 

9891 

Antarea 

W. 

31  57  28 

9S59 

:»  30  40 

9846 

a5    4    8 

9833 

36  37  53 

9890 

. 

VCNOS 

E. 

24  52    3 

3391 

2.3  29  36 

3386 

22    7    3 

3389 

20  44  26 

3380 

Sun 

E. 

44  25  18 

3959 

43    0  10 

3939 

41  34  47 

3997 

40    9  10 

3915 

13 

Saturn 

W. 

100  48  37 

9737 

102  24  28 

9794 

104    0  36 

9710 

105  37    2 

9606 

» 

Spica 

W. 

90  24  42 

9756 

92    0    8 

9749 

93  35  52 

9799 

95  11  54 

9715 

1 

Autarea 

W. 

44  30  56 

9753 

46    6  26 

9740 

47  42  13 

9796 

49  18  18 

9713 

Sun 

E. 

32  57  35 

3158 

31  30  35 

3147 

30    3  22 

3138 

28  35  58 

3199 

14 

Saturn 

W. 

1 13  43  45 

9099 

115  22    0 

9616 

117    0  33 

9603 

118  39  24 

9500 

Spica 

W. 

ia3  16  32 

9648 

104  54  22 

9635 

106  32  29 

9099 

108  10  54 

9600 

Antarea 

W. 

57  23  16 

9645 

59     1   10 

9639 

60  .39  22 

9618 

62  17  .52 

9605 

Sun 

E. 

21   16  41 

3104 

19  48  36 

3108 

18  20  36 

3115 

16  52  45 

3199 

17 

Sun 

W, 

17  10  49 

9848 

18  44  15 

9818 

20  18  20 

9709 

21  ,52  58 

9771 

Mars 

E. 

48    8  22 

9588 

46  29  10 

2580 

44  49  47 

9579 

43  10  14 

9564 

!  <i  Arietis 

E. 

51  20  26 

9475 

49  38  38 

9473 

47  56  47 

9479 

46  14  54 

9471 

Aldcbaraii 

E. 

81  34  50 

9496 

79  51  52 

9410 

78    8  44 

9419 

76  25  26 

9405 

18 

Sun 

W. 

29  52    4 

9608 

31  28  46 

9688 

33    5  42 

9679 

34  42  50 

9671 

Marb 

E. 

34  no   2 

9533 

a3    9  34 

9597 

31  28  59 

9599 

29  48  17 

9518 

a  ArietiH 

E. 

37  45  56 

9490 

36    4  29 

9490 

34  23  15 

9519 

.'^2  42  19 

9596 

<  AUtehaniii 

E. 

67  46  55 

3381 

66    2  5.3 

9378 

64  18  46 

9375 

62  34  .a5 

9379 

Pollux 

1 

E. 

111  30  28 

9395 

109  45    5 

9390 

107  59  35 

9315 

106  13  .58 

9311 

19 

Sun 

W. 

42  50  56 

9640 

44  28  56 

9636 

46    7    2 

9639 

47  45  14 

9699 

1  Aldeharan 

E. 

53  53    4 

9360 

52    8  45 

9370 

50  24  27 

9379 

48  40  12 

9375 

Pollux 

E. 

97  24  24 

9994 

95  38  15 

9991 

9:}  52    2 

9989 

92    5  46 

9986 

1 
riO     Sim 

W. 

55  57  12 

9617 

57  a5  44 

9CI5 

59  14  18 

9614 

60  52  54 

9614 

Aldeharan 

E. 

40    0  26 

9404 

38  16  57 

9415 

.36  .33  42 

9497 

34  50  4.3 

9430 

Pollux 

B. 

a3  13  46 

9980 

81  27  17 

9980 

79  40  48 

• 

9980 

77  54  19 

9979 

36 
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XVII. 


QBEEH  WiOH  MEAN  TIME. 

LUNAR  DT8TANCE8. 

• 

ja  . 

•■■a 

31 

Name  and  Direetion 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

m^ 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

Suv 

W. 

ddl  30 

9613 

64  10    7 

9613 

0           «         /' 

65  48  44 

9613 

O           1        If 

67  37  31 

9613 

Pollux 

E. 

76    7  49 

iB79 

74  31  19 

9980 

73  34  50 

9981 

70  48  33 

9981 

Regulufl 

E. 

113  41  33 

• 

9991 

110  55    9 

9900 

109    8  55 

9901 

107  33  43 

9901 

33 

Sun 

W. 

75  40  14 

9618 

77  18  44 

9600 

78  57  13 

9691 

80  35  38 

9694 

Jupiter 

W. 

36  35  45 

9346 

38  30  37 

9348 

30    5  37 

9360 

dl  50  14 

9359 

Pollux 

E. 

61  56  33 

9967 

60  10    5 

9980 

58  33  50 

9901 

56  37  38 

9903 

Regulus 

E. 

98  31  51 

99B6 

96  45  46 

9908 

94  59  43 

9300 

93  13  43 

9309 

33 

Sun 

W. 

88  47    4 

9635 

90  35  13 

9838 

93    3  16 

9040 

93  41  16 

9643 

Jupiter 

W. 

40  33  33 

9363 

43  17  51 

9306 

44    3  14 

9360 

45  46  33 

9379 

a  Arietis 

W. 

38  38  15 

9568 

30    8    7 

9535 

31  48  31 

95J7 

33  39  31 

9500 

Mars 

W. 

35  56  13 

9510 

37  37  18 

9513 

39  18    7 

9515 

30  58  59 

9519 

« 

Pollux 

E. 

47  47  34 

9306 

46    1  33 

9308 

44  15  44 

9311 

43  30    1 

9314 

Regulus 

E. 

84  34  39 

9313 

83  38  48 

9316 

80  53  13 

9310 

79    7  40 

9399 

34 

SlTN 

W. 

101  50  13 

9060 

103  37  46 

9663 

105    5  15 

9668 

106  43  38 

9679 

Jupiter 

W. 

54  37    5 

9388 

56  10  57 

9301 

57  54  44 

9305 

59  38  36 

9398 

aArietiB 

W. 

41  57  58 

9455 

43  40  15 

9450 

45  33  38 

9447 

47    5    6 

9444 

Mars 

W. 

39  33  n 

9535 

41    3  36 

9530 

43  43  55 

9543 

44  33    9 

9546 

Regulus 

£. 

70  31    6 

9338 

68  36    3 

9349 

66  51    3 

9346 

65    6  10 

9350 

35 

Son 

W. 

114  48  10 

9604 

116  34  58 

9608 

118    1  40 

9704 

119  38  15 

9708 

Jupiter 

W. 

68  15  34 

0410 

69  58  43 

9493 

71  41  44 

9498 

73  34  39 

9439 

a  A  net  is 

W. 

55  38    4 

9441 

57  30  41 

9449 

59    3  16 

9443 

60  45  50 

9445 

Mars 

W. 

53  43    0 

9566 

54  33  41 

9571 

56    3  16 

9575 

57  41  45 

9580 

Aldebaran 

W. 

35  43  35 

9613 

37  33  13 

9500 

39    1  31 

9571 

30  40  56 

9556 

Regulus 

E. 

56  33  16 

9379 

54  39    1 

9377 

53  54  53 

9389 

51  10  53 

9387 

Saturn 

E. 

99  37  47 

9330 

97  43  45 

9343 

95  57  48 

9347 

94  13  57 

9359 

36 

Jupiter 

W. 

81  57  35 

9457 

83  39  49 

9469 

a5  3]  55 

9468 

87    3  53 

9474 

a  Arietis 

W. 

69  17  48 

9460 

70  59  58 

9463 

73  43    3 

9467 

74  34    3 

9479  I 

Mars 

W. 

65  57  38 

9606 

67  36  15 

9611 

69  14  55 

9617 

70  53  37 

9683 

Aldebaran 

W. 

39    3  58 

9515 

40  43  50 

9519 

43  34  47 

9510 

44    5  46 

9500 

Regulus 

E. 

43  33  50 

9418 

40  49  41 

9494 

39    6  41 

9439 

37  33  53 

9440 

Saturn 

E. 

85  30  33 

9375 

83  46  13 

9381 

83    3  11 

9386 

80  18  16 

9399 

Spica 

E. 

96  31  39 

9308 

94  47  53 

9403 

93    4  33 

9400 

91  31     0 

9414 

37 

Jupiter 

W. 

95  31  40 

9604 

97  13  47 

9511 

98  53  45 

9518 

100  34  a3 

9595 

a  Arietis 

W. 

83  53  13 

9400 

84  33  38 

9505 

86  14  34 

9511 

87  55  33 

9518 

Mars 

W. 

79    4    4 

9665 

80  41  45 

9061 

83  19  17 

9668 

a*)  56  40 

9675 

Aldebaran 

W. 

53  30  36 

9517 

54  11  35 

9500 

55  53  11 

9594 

57  33  51 

9597 

Saturn 

E. 

71  40  46 

9499 

69  57  43 

9498 

68  14  47 

9435 

66  33    3 

9441 

Spica 

E. 

83  46  13 

9444 

81    3  40 

9451 

79  31  18 

9458 

77  39    6 

9465 

38 

a  Arietis 

W. 

96  17  53 

9660 

97  57  48 

9564 

99  37  33 

9573 

101   17    4 

9589 

Mars 

W. 

93    1    3 

9714 

93  37  33 

9799 

95  13  33 

9739 

96  49  31 

9740 

Aldebaran 

W. 

65  54  33 

9660 

67  34  39 

9569 

69  14  16 

9560 

70  53  54 

9576 

Pollux 

W. 

31  40  34 

9506 

33  31  36 

9515 

35    3  19 

9599 

36  43    3 

9530 

Saturn 

E. 

58    0  45 

9478 

56  19    1 

9487 

54  37  39 

9404 

53  56    8 

9509 

Spica 

E. 

69  10  35 

9509 

67  39  35 

9510 

65  48  36 

9510 

64    7  39 

9687 

Antares 

E. 

115    3  36 

• 

9496 

113  33  10 

9506 

111  41    5 

9515 

110    0  13 

9599 

xvni. 
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1 

GREENWICH  MBAK  TIME. 

LUNAR  DISTANCES. 

Name  and  DlreetSon 
of  Object. 

Midnight. 

P.L. 

of 

Dlif. 

XVk. 

P.L. 

of 
Dlff. 

XVllli*. 

P.L. 

of 

DHL 

XXIb. 

P.L. 

of 

Dlff. 

21     SvH 

W. 

69    5  58 

9614 

O           /        tt 

70  44  34 

9615 

0           f       /' 

72  23    9 

9616 

7l    1  42 

9617 

, 

Pollux 

E. 

69    1  55 

8989 

67  15  29 

9983 

65  29    5 

9986 

63  42  43 

8986 

t 
) 

Regulus 

E.* 

105  36  29 

9891 

103  50  17 

9903 

102    4    7 

9904 

100  17  58 

9995 

22 

Suv 

W. 

82  14    1 

9035 

83  52  22 

9698 

85  30  39 

9630 

87    8  53 

9639 

JUPITBR 

W. 

33  34  58 

93M 

35  19  39 

9356 

37    4  17 

9358 

38  48  52 

8361 

Pollux 

E. 

54  51  28 

9996 

53    522 

9998 

51  19  19 

9300 

49  33  20 

9309 

1 

Regulus 

E. 

91  27  46 

9304 

89  41  52 

9306 

87  56    1 

8306 

86  10  13 

9311 

23 

Sun 

W. 

95  19  12 

9648 

96  57    4 

9640 

98  34  52 

9653 

100  12  35 

9657 

1 
1 

JUFITVR 

W. 

47  30  48 

9375 

49  14  59 

9378 

50  59    6 

8381 

52  43    8 

9384 

» 

oArietis 

W. 

35  10  34 

94S7 

36  52    5 

9477 

38  33  51 

9468 

40  15  49 

9460 

Mars 

W. 

32  39  46 

9S83 

34  20  29 

9596 

36    1    8 

9598 

37  41  42 

9539 

Pollux 

E. 

40  44  22 

9317 

38  58  48 

9390 

37  13  18 

9394 

35  27  54 

9398 

Regulus 

E. 

77  22  12 

,  9394 

75  36  48 

9398 

73  51  29 

9331 

72    6  15 

8335 

24 

Sun 

W. 

108  19  56 

9676 

109  57    8 

9680 

111  34  15 

9684 

113  11  16 

9680 

Jupiter 

W. 

61  22    3 

9403 

63    5  34 

9406 

64  49    0 

9410 

66  32  20 

0415 

a  ArietiB 

W. 

48  47  38 

9449 

50  30  13 

9441 

52  12  49 

9441 

53  55  26 

9440 

Mars 

W. 

46    3  18 

9590 

47  43  22 

9564 

49  23  20 

9568 

51    3  13 

9969 

Regulus 

E. 

63  21  23 

9354 

61  36  42 

9358 

59  52    7 

9369 

58    7  38 

9367 

25 

Sun 

W. 

121  14  44 

9713 

122  51    6 

9710 

124  27  20 

9795 

126    3  26 

9731 

Jupiter 

W. 

75    7  28 

9437 

76  50  10 

9441 

78  32  46 

9447 

80  15  14 

9459 

a  Arietis 

W. 

62  28  21 

9447 

64  10  49 

9450 

65  53  13 

9153 

67  35  33 

9456 

i 

Mars 

W. 

59  21     7 

9566 

61     0  22 

9590 

62  39  31 

9905 

64  18  33 

9600 

1 

Aldebaran 

W. 

32  20  52 

9543 

34    1    6 

9533 

35  41  33 

9995 

37  22  11 

9519 

Regulus 

E. 

49  26  59 

9303 

47  43  14 

9308 

45  59  37 

9405 

44  16    9 

8411 

' 

Saturn 

E. 

92  28  13 

9366 

90  43  35 

9361 

88  59    4 

9306 

87  14  40 

8371 

'  ^ 

Jupiter 

W. 

88  45  43 

9480 

90  27  25 

9485 

92    8  59 

9409 

93  50  24 

8108 

i 

a  Arietis 

W. 

76    5  54 

9477 

77  47  40 

9489 

79  29  18 

9487 

81  10  49 

0409 

Mars 

W. 

72  31  51 

9690 

74  10    7 

9635 

75  48  15 

9641 

77  26  14 

9648 

Aldebaran 

W. 

45  46  47 

9510 

47  27  47 

9610 

49    8  46 

9519 

50  49  43 

9515 

Regulus 

E. 

35  41  14 

9446 

33  58  48 

9458 

32  16  a') 

9467 

30  34  35 

9477 

Saturn 

E. 

78  34  30 

9307 

76  50  51 

9403 

75    7  21 

9400 

73  23  59 

9415 

Spica 

E. 

89  37  45 

9490 

87  54  39 

9«6 

86  11  41 

9439 

84  28  52 

9438 

27 

Jupiter 

W. 

102  15  11 

9533 

103  55  39 

9540 

105  35  57 

9548 

107  16    4 

9555 

a  Arietis 

W. 

89  36  20 

9595 

91  16  59 

9983 

92  57  27 

9540 

94  37  45 

9548 

Mars 

W. 

85  33  53 

9683 

87  10  56 

9601 

88  47  48 

9608 

90  24  30 

9706 

Aldebaran 

W. 

59  13  26 

9539 

60  53  55 

9538 

62  34  15 

9543 

64  14  28 

9549 

Saturn 

E. 

64  49  26 

9448 

63    7    0 

9456 

61  24  45 

9463 

59  42  40 

9470 

Spica 

E. 

75  57    3 

9479 

74  15  10 

9480 

72  33  28 

9487 

70  51  56 

9404 

^ 

a  Arietis 

W. 

102  56  24 

9501 

104  35  31 

9601 

106  14  25 

9611 

107  53    5 

9691 

Mars 

W. 

98  25  18 

9740 

100    0  53 

9758 

101  36  16 

9767 

103  11  27 

9776 

1  Aldebaran 

W. 

72  a3  22 

9583 

74  12  40 

9591 

75  51  47 

9509 

77  30  43 

9608 

Pollux 

W. 

28  23  34 

9S37 

30    3  56 

9545 

31  44    7 

9553 

33  24    7 

9561 

Saturn 

E. 

51  14  58 

9511 

49  34    0 

9990 

47  53  15 

9598 

46  12  41 

9538 

Spica 

E. 

62  27    3 

9535 

60  46  39 

9545 

59    6  28 

9554 

57  26  30 

9563 

Antares 

i 

E. 

108  19  30 

9531 

106  39    0 

9540 

104  58  42 

i 

9548 

103  18  36 

9957 
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AT  GREENWICH  APPARENT  NOON. 


i 


Wed. 
Thur. 
Prid. 

Sat. 

SUN. 

Mod. 

Toes. 
Wed. 
Thur. 

Frid. 
Sat. 

8uy. 

Mod. 
Tnes. 
Wed. 

Thur. 
Frid. 
Sat. 

8uy. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

suy. 

Mon. 

Tues. 
Wed. 
Thur. 
Prid. 

Sat 


8 

« 

O 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Bight  ▲■oeniion. 


n      m       ■ 

22  50  31.38 
22  54  15.46 

22  57  59.06 

23  1  42.20 
23  5  24.92 
23  9  7.20 

23  12  49.10 
23  16  30.62 
23  20  11.80 

23  23  52.66 
23  27  3320 
23  31  13.44 

23  34  53.42 
23  88  33.14 
23  42  12.64 

23  45  51.92 
23  49  31.00 
23  53  9.90 

23  56  48.62 
0  0  27.19 
0  4  5.63 

0  7  43.97 
0  11  22.21 
0  15  0.37 

0  18  38.47 
0  22  16.53 
0  25  54.59 

0  29  32.64 
0  33  10.72 
0  36  48.86 
0  40  27.06 

0  44    5.37 


Diff.  for 
1  Hour. 


9.347 
9.327 
9.307 

9.289 
9.271 
9.254 

9.238 
9.223 
9.209 

9.196 
9.183 
9.171 

9.160 
9.150 
9.141 

9.132 
9.124 
9.117 

9.110 
9.105 
9.099 

9.095 
9.092 
9.089 

9.087 
9.086 
9.086 

9.086 
9.088 
9.090 
9.094 


Apparent 
Deolination. 

Diff.  for 
IHonr. 

S.   7  22' 48^5 
6  59  55.0 
6  36  55.7 

+57J0 
57.35 
67.59 

6  13  50.8 
5  50  40.8 
5  27  26.1 

-1-57.81 
68.01 
68.21 

5    4    6.9 
4  40  43.6 
4  17  16.6 

•1-58.39 
68.55 
58.69 

3  53  46.3 
3  30  13.0 
3     6  37.1 

+58.82  ' 
58.94 
59.04 

2  42  59.0 
2  19  19.1 
1  55  37.7 

+59.12 
59.19 
59.25 

1  31  55.3 
1     8  12.2 
0  44  28.8 

+59.28 
59.30 
59.30 

S.   0  20  45.6 

N.  0    2  57.0 

0  26  38.8 

+59.29 
59.26 
69.21 

0  50  19.2 

1  13  58.0 
1  37  34.7 

+59.15 
59.07 
58.98 

2     1     9.0 
2  24  40.5 
2  48    8.8 

+58.87 
58,75 
58.61 

8  11  33.7 
3  34  54.8 

3  58  11.8 

4  21  24.3 

+58.46 
58.29 
58.11 
57.92 

N.  4  44  32.0 

+57.71 

Semi- 
diMneter. 


if 


6  10.35 
6  10.10 
6    9.86 


6 
6 


9.60 
9.35 
6    9.09 


8.83 
8.57 
6    8.30 


6 
6 


6 
6 


6 
6 
6 
6 


8.03 

7.77 
7.49 


6  7.22 

6  6.95 

6  6.68 

6  6.41 

6  6.14 

6  5.87 

6  5.59 

6  5.32 

6  5.05 

6  4.78 

6  4.51 

6  4.24 

6  3.97 

6  3.70 

6  3.43 


3.16 
2.89 
2.61 
2.34 


16    2.06 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
MeridiauJ 


Q5.41 
65.34 
65.27 

65.20 
65.14 
65.08 

65.02 
64.96 
64.91 

64.86 
64.82 
64.77 

64.73 
64.69 
64.66 

64.63 
64.60 
64.57 

64.55 
64.53 
64.52 

64.50 
64.49 
64.48 

64.48 
64.48 
64.48 

64.49 
64.49 
64.50 
64.52 

64.53 


Sqoatlon  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       e 

12  26.18 
12  13.75 
12  0.83 

11  47.46 
11  33.66 
11  19.43 

11  4.82 
10  49.82 
10  34.48 

10  18.84 

10  2.86 

9  46.60 

9  30.07 
9  13.28 
8  56.27 

8  39.04 
8  21.62 
8    4.01 

7  46.22 
7  28.30 
7  10.25 

6  52.08 
6  33.81 
6  15.46 

5  57.05 
5  38.62 
5  20.17 

5  1.72 
4  43.30 
4  24.93 
4    6.63 

3  48.43 


Difll  for 
1  Hoar. 


s 
0.508 
0.528 
0.548 

0.566 
0.584 
0.601 

0.617 
0.632 
0.645 

0.659 
0.672 
0.683 

0.694 
0.704 
0.713 

0.722 
0.730 
0.738 

0.744 
0.749 
0.755 

0.759 
0.762 
0.766  1 

0.768 
0.768 
0.769 

0.768 
0.766 
0.764 
0.760 

0.756  I 


K<yn.~Tlie  mean  time  of  aemidiameter  paasing  may  be  found  by  sabtraoting  0*.18  from  the  sidereal  time. 

The  sign  +  preflxed  to  the  hourly  change  of  declination  indioatea  that  sooth  declinations  are  decreasing; 
nortii  deoUnationa,  increasing. 
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31) 


AT  GEBBlirWIOH  MEAN  NOON. 

THE  SUN'S 

i 

i 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

DUtfor 
iHonr. 

SIdaieal 

Time, 

or 

Bight  AaeoiNton 

of 

HaaaSon. 

Apparsnt 
Bight  AjBoension. 

Dili:  for 
1  Honr. 

ApiMffont 
DeolinatioD. 

Dilffor 
1  Honr. 

Wed. 

,  Thar. 

Frid. 

1 

2 
3 

h      m       s 

22  50  29.44 
22  54  13.56 
22  57  57.20 

• 
9.349 

9.328 
9.309 

S.   7  23    0^ 
7     0    6.8 
6  37    7.3 

+57.10 
57.36 
57.69 

12  26*29 
12  13.86 
12    0.94 

• 
0.506 

0.528 

0.548 

h     m       a 

22  88    8.15 
22  41  59.70 
22  45  56.26 

Sat. 
Mod. 

4 
5 
6 

23     1  40.38 
23     5  23.13 
23    9     5.46 

9.200 
9.278 
9.25G 

6  14    2.3 
5  50  52.1 
5  27  37.1 

+57.82 
58.02 
58.22 

11  47.57 
11  33.77 
11   19.54 

0.566 
0.584 
0.601 

22  49  52.81 
22  53  49.36 
22  57  45.92 

Tnes. 
Wed. 
Thar. 

7 
8 
9 

23  12  47.40 
23  16  28.96 
23  20  10.18 

9.240 
9.225 
9.211 

5    4  17.7 
4  40  54.2 
4  17  27.0 

+58.39 
58.56 
58.70 

11     4.93 
10  49.93 
10  34.60 

0.617 
0.632 
0.645 

23     1  42.47 
23    5  89.03 
23    9  35.58 

Frid. 
Hat 

suy. 

10 
11 
12 

23  23  51.08 
23  27  31.66 
23  31   11.95 

9.198 
9.185 
9.173 

3  53  56.5 
3  80  22.9 
8    6  46.8 

+58.84 
58.95 
59.05 

10  18.95 

10    2.97 

9  46.71 

0.659 
0.672 
0.683 

28  13  82.13 
23  17  28.69 
23  21  25.24 

Mod. 
Taes. 
Wed. 

13 
14 
15 

23  34  51.97 
2^  88  31.74 
23  42  11.28 

9.162 
9.152 
9.143 

2  43    8.4 
2  19  28.2 
1  55  46.6 

+59.14 
59.20 
59.26 

9  30.18 
9  13.39 
8  56.38 

0.694 
0.704 
0.713 

23  25.21.79 
23  29   18.35 
23  33  14.90 

Thar. 
Frid. 
Sat. 

16 
17 
18 

23  45  50.61 
23  49  29.73 
23  53    8.67 

9.134 
9.126 
9.M9 

1  32    3.9 
1     8  20.5 
0  44  36.8 

+59.29 
59.31 
59.31 

8  39.15 
8  21.72 
8    4.11 

0.722 
0,730 
0.738 

23  37  11.46 
23  41     8.01 
23  45    4.56 

8UN. 

Hod. 

Taes. 

19 
20 
21 

23  56  47.44 
0    0  26.06 
0    4     4.56 

9.112 
9.107 
9.101 

S.    0  20  53.4 

N.    0    2  49.6 

0  26  31.7 

+59.30 
59.27 
59.23 

7  46.32 
7  28.39 
7  10.34 

0.744 
0.750 
0.755 

23  49     1.12 
23  52  57.67 
23  56  54.22 

Wed. 
Thar. 
Frid. 

22 
23 
24 

0    7  42.93 
0  11  21.22 
0  14  59.42 

9.097 
9.094 
9.091 

0  50  12.4 

1  13  51.5 
1  37  28.5 

+59.16 
59.09 
58.99 

6  52.17 
6  33.89 
6  15.54 

0.759 
0.763 
0.766 

0    0  50.78 
0    4  47.33 
0    8  43.88 

Sat. 

BUN. 

Mod. 

25 
26 
27 

0  18  37.57 
0  22  15.68 
0  25  53.78 

9.089 
9.088 
9.087 

2     1     3.1 
2  24  34.9 
2  48    3.6 

+58.88 
58.76 
58.62 

5  57.13 

.  5  38.69 

5  20.24 

0.768 
0.769 
0.769 

0  12  40.44 
0  16  36.99 
0  20  83.54 

Taes. 
Wed. 
Thar. 
Frid. 

28 
29 
30 
31 

0  29  31.88 
0  33  10.01 
0  36  48.19 
0  40  26.44 

9.088 
9.090 
9.092 
9.096 

3  11  28.8 
3  34  50.2 

3  58    7.5 

4  21  20.3 

+58.47 
58.31 
58.13 
57.94 

5     1.78 
4  43.86 
4  24.99 
4     6.68 

0.768 
0.766 
0.764 
0.761 

0  24  30.10 
0  28  26.65 
0  32  23.20 
0  36  19.76 

Sat 

82 

0  44    4.79 

9.100 

N.  4  44  28.4 

+57.73 

3  48.48 

0.766 

0  40  16.31 

Thei 
and 

■emidiMnetor  for  mc 
ligB  •f'pnflxod  to  tl 
leerMfcringi  north  dc 

ion  noon  n 
tohoorlyi 

my  boMsnmod  tho  Munono  thi 
BhanRO  of  declination  indicatea 
i,  inero— ing. 

at  for  apparent  1 
lihatsonthdeol 

loon. 
inationa 

Biff,  for  1  Honr, 
+9«.8565. 
(Table  HI.) 
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AT  OBEBNWIOH  MEAN  NOON. 


1 

i 

• 

• 

d 

« 

%4 

Vi 

e 

o 

>t 

b 

& 

& 

1 

60 

2 

61 

3 

62 

4 

63 

5 

64 

6 

65 

7 

66 

8 

67 

9 

68 

10 

69 

11 

70 

12 

71 

18 

.72 

14 

73 

15 

74 

16 

75 

17 

76 

18 

77 

19 

78 

20 

79 

21 

80 

22 

81 

23 

82 

24 

83 

25 

84 

26 

85 

27 

86 

28 

87 

29 

88 

30 

89 

31 

90 

32 

91 

THE  SUN'S 


TBJSM  LOVOITUDB. 


341  10  10.2 

342  10  17.4 

343  10  22.7 

344  10  26.1 

345  10  27.8 

346  10  27.6 

347  10  26.1 
346  10  22.7 

349  10  17.7 

350  10  11.0 

351  10  2.7 

352  9  52.7 

353  9  40.9 

354  9  27.4 

355  9  12.2 

356  8  55.1 

357  6  36.1 

358  8  15.1 

359  7  51.9 

0  7  26.6 

1  6  59.1 

2  6  29.4 

3  5  57.5 

4  5  23.3 

5  4  46.7 

6  4  7.7 

7  3  26.3 


8 

9 

10 

11 


2  42.7 
1  56.9 
1  8.9 
0  18.7 


11  59  26.4 


// 


10  10.0 
10  17.1 
10  22.2 

10  25.6 
10  27.1 
10  27.0 

10  25.2 
10  21.7 
10  16.6 

10  9.6 

10  1.3 

9  51.2 

'9  39.3 
9  25.7 
9  10.4 

8  53.2 

6  34.1 
8  13.0 

7  49.7 
7  24.3 
6  56.7 

6  26.9 
5  54.9 
5  20.5 

4  43.8 
4  4.7 
3  23.2 

2  39.5 
1  53.6 
1  5.5 
0  15.2 

59  22.8 


Dift  for 
IHonr. 


50.34 
50.26 
50.18 

50.11 
50.04 
49.96 

49.89 
49.83 
49.76 

49.69 
49.62 
49.55 

49.47 
49.40 
49.3.3 

49.25 
49.17 
49.08 

48.99 
48.90 
48.81 

48.71 
48.62 
48.52 

48.42 
48.32 
48.23 

48.14 
48.05 
47.95 
47.86 


147.78 


I(A.T1TU1>B 


+  0.48 
0.42 
0.33 

+  0.22 
+  0.10 

-  0.03 

-  0.16 
0.28 
0.39 

-  0.48 
0.55 
0.59 

-  0.60 
0.58 
0.54 

-  0.47 
0.37 
0.25 

-0.12 

+  0.01 

0.14 

+  0.26 
0.37 
0.45 

+  0.51 
0.55 
0.56 

+  0.54 
0.49 
0.41 
0.30 

+  0.17 


Logarithm 

of  the 

Bftdins  Ttetor 

of  th« 

Barth. 


9.9962482 
9.9963574 
9.9964683 

9.9965808 
9.9966949 
9.9968104 

9.9969272 
9.9970453 
9.9971644 

9.9972844 
9.9974051 
9.9975264 

9.9976481 
9.9977702 
9.9978924 

9.9980146 
9.9981367 
9.9982586 

9.9983805 
9.9985022 
9.9986238 

9.9987453 
9.9988668 
9.9989883 

9.9991099 
9.9992318 
9.9993541 

9.9994768 
9.9996000 
9.9997237 
9.9998479 


DUtfor 
1  Hour. 


•f45.1 
45.9 
46.5 

+47.2 
47.8 
48.4 

+48.9 
49.4 
49.8 

+50.1 
50.4 
50.6 

+50.8 
50.9 
50.9 

+50.9 
50.8 
50.8 

+50.8 
50.7 
50.6 

+50.6 
50.6 
50.6 

+50.7 
50.9 
51.0 

+51.2 
51.4 
51.6 
51.9 


9.9999726  j    +52.1 


MoMi  Time 
of 

Bidersal  Noon. 


E      iii       m 

1  21  43.42 
1  17  47.52 
1  13  51.61 

1  9  55.70 
1  5  59.80 
1  2  3.88 

0  58  7.98 
0  54  12.07 
0  50  16.16 

0  46  20.26 
0  42  24.34 
0  38  28.44 

0  34  32.54 
0  30  36.62 
0  26  40.72 

0  22  44.80 
0  18  48.90 
0  14  52.99 

0  10  57.08 
0    7     1.18 

S    0      3     5.27> 
^23    59     9.365 

23  55  13.45 
23  51  17.55 
23  47  21.64 

23  43  25.73 
23  39  29.82 
23  35  33.92 

23  31  38.00 
23  27  42.10 
23  23  46.20 
23  19  50.28 

23  15  54.38 


ihm 


in  oolonm  X  oomspond  to  tbo  trae  oqninox  of  the  datoi  In  oolnnin  A'  to 
•qninoz  of  Jamury  0^.0. 


Dlft  for  1  Hour, 
— 9*.8296. 
(Table  n.) 
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GBBENWI3H  MEAK  TIMB. 

• 

5 

THK  MOON^S 

s 
o 

m 

1 

SXmDIAiaKTBR. 

HORIZONTAL 

PAHAT.T-AT 

UPPER  TRA.NSIT. 

AOE. 

Noon. 

HUnight. 

Noon. 

Dlff.  for 
1  Hour. 

Midnight. 

Diff.  for 
1  Hoor. 

Meridian  of 
Greenwich . 

Diff.  for 
1  Hour. 

Noon. 

1 

15  87^4 

15  33.1 

57  13"6 

-1.27 

56' 58^0 

-ir32 

h       ni 

11  47.8 

Dl 

1.96 

d 

12.8 

2 

15  28.8 

15  24.0 

56  41.9 

1.36 

56  25.5 

1.38 

12  33.3 

1.84 

13.8 

1     3 

1 

15  20.0 

15  15.3 

56    8.9 

1.37 

55  52.5 

1.35 

13  16.3 

1.75 

14.8 

4 

15  10.9 

15    6.8 

55  36  5 

-1.30 

55  21.2 

-1.24 

13  57.8 

1.71 

15.8 

5 

15    2.9 

14  59.3 

55    6.8 

1.15 

54  53.7 

1.03 

14  39.1 

1.72 

16.8 

6 

14  56.1 

14  53.4 

54  42.0 

0.91 

54  31.9 

0.76 

15  21.0 

1.78 

17.8 

7 

14  51.1 

14  49.5 

54  23.8 

-0.59 

54  17.8 

-0.41 

16    4.6 

1.86 

18.8 
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GRBElirWIOH  MEA2Sr  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GSBBNWIOH  MliiAN  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 
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19    2  52.1 

11.867 

21 

7  51  27.95 

9.4868 

26  18  31.2 

6.130 

21 

9  42  56.15 

9.1566 

18  50  58.1 

11.043 

22 

7  53  56^ 

9.4700 

26  12  18.7 

6.986 

22 

9  45    5.36 

9.1569 

18  38  59.0 

190)97 

23 

7  56  25.43 

sr 

9.4798 

FNDAl 

N.26    5  56.9 
r  26. 

6.440 

23 

9  47  14.18 
TU 

9.1437 

ESDA 

N.18  26  54.9 
Y  28. 

19.110 

0 

7  58  53.61 

9.4686 

N.25  59  25.9 

6.503 

0 

9  49  22.61 

9.1373 

N.18  14  45.8 

19.100 

I 

8    1  21.41 

9.4600 

25  52  45.7 

6.745 

1 

9  51  30.66 

9.1300 

18    2  31.9 

19379 

2 

6    3  48.81 

9.4534 

25  45  56.5 

63M 

2 

9  53  38.32 

9.19f5 

17  50  13.2 

19.351 

3 

8    6  15.82 

9.4460 

25  38  58.4 

7.049 

3 

9  55  45.60 

9.1183 

17  37  49.8 

19.488 

4 

8    8  42.44 

9.4404 

25  31  51.4 

7.100 

4 

9  57  52.51 

9.1191 

17  25  21.8 

19.504 

5 

8  11    8.67 

9.4338 

25  24  35.6 

7.336 

5 

9  59  59.05 

9.1050 

17  12  49.3 

19.570 

6 

8  13  34.50 

9.4979 

25  17  n.i 

7.480 

6 

10    2    5.21 

9.0997 

17    0  12,4 

19.659 

7 

.  8  15  59.93 

9.4904 

25    9  38.0 

jjoa 

7 

10    4  11.01 

9.0936 

16  47  31.1 

19.793 

8 

8  18  24.95 

9.4136 

25     1  56.3 

7.765 

8 

10    6  ia45 

9.0876 

16  34  45.6 

19.793 

9 

8  20  49.56 

9.4068 

24  54    6.2 

7.005 

9 

10    8  21.52 

90)816 

16  21  55.9 

19.869 

10 

8  23  13.76 

9J0OO 

24  46    7.7 

8.044 

10 

10  10  26.24 

9.0757 

16    9    2.1 

19.090 

11 

8  25  37.55 

9,^9^ 

24  38    0.9 

8.181 

11 

10  12  30.60 

9.0608 

15  56    4.3 

19.007 

12 

8  28    0.92 

9.3861 

24  29  46.0 

8.316 

12 

10  14  34.61 

9.0640 

15  43    2.5 

13.009 

13 

8  30  23.88 

9.3709 

2i  21  23.0 

8.451 

13 

10  16  38.28 

9.0589 

15  29  56.9 

13.195 

14 

8  32  46.42 

9.3799 

24  12  51.9 

6.583 

14 

10  18  41.60 

9.0595 

15  16  47.5 

13.187 

15 

8  35    8.54 

9J609 

24    4  13.0 

8.713 

15 

10  20  44.58 

9JM60 

15    3  34.4 

13.948 

16 

8  37  30.24 

9JS89 

23  55  26.3 

8.843 

16 

10  22  47.23 

9.0414 

14  50  17.7 

13.306 

17 

8  39  51.52 

9.3511 

23  46  31.8 

8.979 

17 

10  24  49.55 

9U)360 

14  36  57.4 

13.367 

18 

8  42  12.37 

9.3440 

23  37  29.7 

9.008 

18 

10  26  51.54 

9.0304 

14  23  33.7 

13.493 

19 

8  44  32.80 

9J370 

23  28  20.0 

0.993 

19 

10  28  53.20 

9.0951 

14  10    6.6 

13.470 

20 

8  46  52.81 

9.3990 

23  19    2.9 

0.347 

20 

10  30  54.55 

9.0106 

13  56  36.2 

13.533 

21 

8  49  12.39 

9.3998 

23    9  38.4 

0.460 

21 

10  32  55.58 

90)146 

13  43    2.6 

13.587   ' 

22 

8  51  31.55 

9.3157 

23   0   a6 

0.500 

22 

10  34  56.30 

9J»04 

13  29  25.8 

13.638 

23 

8  53  50.28 

9J0e6 

22  50  27.6 

0.706 

23 

10  36  56.71 

9i)043 

13  15  46.0 

13.686 

24 

8  56    8.58 

9J0I5 

N.22  40  41.6 

0.895 

24 

10  38  56.82 

1.0993 

N.13    2    3.2 

13.737 
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ELEMENTS  FOB  THE  PREDICTION  OF  OOOULTATIONB. 

JANUARY. 


Tbb  8TAB*a 


At  CosrjONcnov  ix  R.  A« 


Umltiiifr 
PanUeU. 


Vame. 


r*  Arietit 
65  Arietis 

B.  A.  C.I  143 
B.  A.  C.I  189 
33  Tanri 

33  Taori 

B.A.C.1238 
96  Tauri 

B.A.C.1347 

6S  Taari 

k  Taori 

136  Tauri 

i  49  Auriga 
54  Auriffa 
35  Gemtnorum 

W.  vi,  1656 

'  47  tieininorum 

53  Geminorum 

59  Geminorum 

I  Geminorum 

!>>  Geminorum 
B.A.C.3473 
'     V  Gemtnorum 
e  Geminorum 
f  Geminorum 

u*  Cancri 
w*  Cancri 
^  Cancri 
^  Cancri 
A  Cancri 

o>  Cancri        mnlt. 

V*  Cancri 

iP  Cancri 
I  V*  Cancri 
I     ^  Cancri 

79  Cancri 

B.  A.  C.  3138 
B.A.C.33U6 


iUfC 


5^ 

6.0 
6.0 
6.0 
6.0 

6.3 
6.3 
6.0 
7.3 
6.0 

6.0 
5.3 
6.7 
6.0 
6.5 

8.3 
6.0 
6.3 
6.9 
4.0 

6.3 
8.0 
4.3 
6.0 
5.0 

6.0 
6.3 
6.8 
5.7 
6.7 

6.0 
5.8 
6.0 
5.7 
5.0 

6.3 
6.3 
6.3 


£ed*]iB  from 
1883.0. 


-0.08 

-0.07 

40.07 

0.09 

0.13 

40.14 
0.16 
0.18 
0i29 
0.39 

40.51 
0.83 
1.04 
1.07 
1.07 

41.15 
1.18 
1.31 

1^24 

+1.35 
1.35 
136 
1.37 
1.31 

41.30 
1.30 
1.33 
1.33 
1.33 

41.34 
1.34 
1.34 
1.35 
1.35 

41.35 

1.34 

41.33 


Ai 


6.7 
7.1 

7.6 

7.7 

48.0 
8.0 
8.3 
8.5 
8.5 

48UJ 
8.7 
7iJ 
7.5 
7.5 

46.7 
6.3 
6.3 
6.0 
5.9 

46.7 
5.7 
5.4 
4.7 
4.3 

43.9 
3.8 
3.5 
3.5 

3.9 

43.7 
3.6 
3.4 
3.4 
0.4 

4O.4 
4O.3 
-0.3 


Apparent 
Deohnatlon 


Washington 
Mean  Tune. 


430  31.6 
30  35.5 

30  35.5 

31  55.3 
33  10.3 

433  53.0 
33  54.1 

33  48.7 

34  9.5 
34    3.3 


d 
90 


h 

17 

17 

3 

4 

7 


m 

17.7 
59.9 
18.9 
31.3 
30.3 


424 
37 

38 


53.3 
35.3 
6.4 
38  31.5 

38  17.8 


436 
37 
38 
37 
38 


59.7 
3.0 
5.1 

50.8 
0.7 


438  8.3 

38  H.O 

37  8.1 

36  3.4 

37  3.6 

435  41.3 

35  33.1 

36  9.6 
35  50.0 
34  31.6 

434  53.1 
34  30.0 
34  86.5 
34  36.9 
33  38.7 

433  35.8 

31  43.4 

430  15.0 


7  34.7 

8  58.7 
lU  10.3 

17  56.4 

18  8.4 

97    8  33.5 
M    4    6.6 

19  39.5 
31  16.4 
31  56.5 

M    6  31.5 

9  11.9 
10  53.9 
14  9.3 
14  36.1 

16  8.8 
16  38.1 
18  39.6 
31  39.1 
1  15.3 


31 


4 
4 

7 

7 

11 

14 
15 
16 

16 

7 


10.0 
39.1 

47.8 

5:i.9 

54.6 

30.9 
8.3 
18.3 
54.3 
56.8 


8  33.0 

9  46.0 
14  34.0 


HoorAni^ 


h 
4IO 
4II 

-  4 

-  3 

-  0 

4  0 
4  I 
43 
4IO 
4IO 

40 

-  5 
4  9 
4II 
4II 


ni 
34.8 

5.5 
54.1 
46.7 

4.1 

0.1 
30.4 

48.7 
7.3 

18.7 

1.1 

6.6 
47.0 
19.8 
5S.3 


-  3  58.0 

-  1  14.7 
4  0  33.1 
4  3  30.4 
4  3  56.1 

4  5  34.9 

4  5  43.5 

4  7  40.0 

4IO  41.7 

-  9  50.8 

-  7  3.3 

-  6  45.0 

-  3  34.0 

-  6  38.3 
4  0  33.0 

4  3  43.6 

4  3  3!).0 

4  4  36.4 

45  11.0 

-  4  30.5 

-  3  5b.3 

-  3  35.3 
4  3  3.3 


-0.4!>53 
-0.4194 
41.0310 
40.0834 
40.3363 

-0.3616 
-0.1395 
-0.8306 
f0.03l8 
40.1563 

4I.OIIO 
-0.0975 
-0.3316 
-0.5895 
-0.5374 

40.5467 
40.378*i 
-0.7785 
-0.7353 
-0.9330 

-1.1700 
-1.18{)0 
-0.3300 
40.5147 
-0.8461 

40.3308 
40.5006 
-0.6635 
-0..3414 
4O.66I8 

-0.1993 
40.0869 
-0.0187 
-0.1090 
-0.5134 

-0.5383 
^.0635 
40.5588 


0.5633 
0.56:15 
0.5705 
0.573:1 
0.5745 

0.5745 
0.5759 
0J>769 
0.5835 
0.5836 

0.5917 
0.6006 
0.6015 
0.6016 
0.6016 

0.5994 
0.5987 
0.5978 
0.5!)67 
0.5964 

0.5955 
0.5955 

0.5937 
0.5905 

0.5886 
0.5879 
0.5858 
0.5858 
0.5838 

0.5809 
0J>803 
0.5793 
0.5788 
0.5653 

0.5649 
0.5636 
0J)594 


N. 


40.3034 
0.3019 
0.1846 
O.I7!)7 
0.17:i3 

40.1731 
0.1693 
0.1663 
0.1469 
0.1463 

40.1095 

4O.O449 

-0.0063 

0.0113 

0.0138 

-0.0413 
0.0505 
0.0559 
0.0663 
0.0676 

-0.0734 
0.07:14 
0.07!»7 
0.0893 
0.0999 

-0.1083 
0.I0!I3 


0.1188: 

0.1188 

0.1398' 

-0.1363" 
0.1383 
0.1413; 
0.1438 
0.1778 

-0.17873 
O.I8I9; 
-0.1915 


c 

417 

431 

4SN) 
448 
463 

434 
4:i6 

-  3 
445 
46:1 

490 
4.38 
435 
4IO 
4l3 

483 
468 

-  3 
♦  1 
-13 

-AH 

-:i6 

435 

479 

-  6 

458 
477 
46 
435 
490 


8. 


-56 
435 


-13 

-49 
-36 
-66 

-19 

433 
-33 
-33 
-50 
-46 

4II 
4  1 
-63 
-63 
-63 

-63 
-63 
-39 
4  5 
-63 

-13 

4  3 

-63 
-43 

48 


433  -37 
449.-33 
443  -38 
437  -33 
4I6  -58 

4l4  -60 
440  -34 
48I    -  4 


FEBRUARY. 


SLeonia 
Laonia 
B.A.C.3579 
I  Laonia 
B.A.C.3837 

B.A.C.4039 
k  Virginia 
10  Virginia 
f  Virginia 
y  Virginia  (i 

30  Virginia 

0ATvmii 
k  Virginia 
$  Vtrginia 

B.A.C.4591 

X  Virghiia 


a3 

4I.34 

-3.5 

6.0 

lJi20 

3.1 

7.3 

1.17 

3.3 

5.7 

1.16 

3.5 

6.3 

099 

4.5 

7.5 

40.80 

-5.4 

5.8 

0.80 

5.5 

6.4 

0.74 

5.6 

4.0 

0.68 

5.4 

)  3.1 

0.58 

5.8 

6.3 

40.51 

-5.7 

5.9 

0.48 

5.8 

4.7 

0.43 

5.7 

6.0 

0J22 

5.5 

5.0 

40.05 

-5.8 

4l7  17.1 
15  30.9 
14  53.5 
14  41.3 

8  38.9 


44 

4 

4  3 

-  0 
0 


4.6 
15.0 
39.8 

4.5 
51.9 


-  3 


58.4 
3  36.9 
3  14.3 
58.3 
10.4 


4 
9 


-13  53.8 


1    9  36.1 

16  33.8 
19  41.3 
31  18.3 

9  17  57.3 

3  16  56.9 

17  51.8 
33    3.9 

4  4  34.3 
16  35.6 

33  43.4 

ft    0    8.6 


8 

7 
4 

81 


14.5 
58.8 
16.1 

88  J2 


-  3  35.3 
4  3  57.9 
4  6  9.8 
4  7  43.8 
4  3  44.3 


43 
4  3 
♦  7 

-10 
4O 

46 
48 
4IO 
-  8 
-11 


3.4 
56.6 
59.9 
39.0 
53.4 

58.8 
33.6 
35.0 
6.0 
43.4 


4  4  86.6 


-0.3377 

0.5414 

-0.3338 

436 

-0.0361 

0J>353 

0.3319 

443 

-0.1430 

0J>335 

0.3367 

436 

-0.3139 

Oi>3IO 

0.3374 

437 

40.9504 

0.5153 

0.3545 

490 

-0.1498 

0.5035 

-0.3636 

436 

-0.5766 

0JS03I 

0i»88 

414 

-0.0663 

0.4999 

0J2630 

440 

4lii510 

0.4S>79 

0.3631 

490 

-1.0050 

04949 

0.3611 

-13 

-0.3565 

0.4940 

-0.3593 

435 

-1.1170 

0.4848 

0.3594 

-18 

-0JI835 

0.4935 

0J2580 

-  9 

-0J>467 

0.4933 

0it554 

4l5 

-1.0430 

0.4947 

0ie435 

-15 

-1.0140 

0.4967 

-OJiWl 

•16 

-54 

-39 
-46 
-55 

49 

-51 

-78 
-47 
439 
.90 

-64 

-90 
-90 
-77 
-90 

-80 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

FEBEUABY. 

ThbStab*b 

▲t  GoKJUHonoH  n  R.  A. 

Limiting 
PanOleU. 

Name. 

Mag. 

6.6 
6.5 
'5.0 
6.5 
2.3 

Bed'ns  fit>m 
1888.0. 

Apparent 
Deolliiation. 

Washinfftoii 
Mean  Time. 

Hoar  Angle 
H 

Y 

2f 

}f 

N. 

8. 

-  1 
-27 
-41 

-86 

Aa 

Aa 

B.A.C.4896 
10  Libra* 
I  ^  Libra 
(3  Libras 
6  Scorpii 

-0.16 
0.16 
0.26 
0.27 
0.51 

-4:6 

4.3 
4.4 
4.5 

4.8 

-if  20.8 
17  55.0 
19  23.3 
19  14.7 
22  19.1 

d    h   m 

7  14  MSI 
14  422 

8  1  11.4 
1  45.3 

•    1     6.0 

h    m 

-  2  56.8 

-  2  49.0 
+  7  21.6 
+  7  54.5 
+  6  32.2 

+0.1933 
+0.7918 
+0.3225 
+0.0553 
-0.6061 

0.5058 
0.5052 
0.5100 
0.5105 
0.5235 

-0.2073 
0i2071 
0.1932 
0.1922 
0.1544 

+4l 
+72 
+51 
+37 
-  1 

19  Scorpii 
0  Scorpii 
25  Scorpii 
31  Ophiuchi 
B.A.C.5800 

5.1 
3.4 

7.0 
6.7 
7.5 

-0.62 
0.62 
0.74 
0.81 
0.86 

-  4.8 
4.7 
5.1 
5.5 
5.3 

-23  54.8 
f^  20.2 
25  20.1 

25  29.6 

26  51.5 

10  48.9 

11  2.8 
23    4.4 

10    7  16.0 
11  32.7 

-  8    3.5 

-  7  50.0 
+  3  47.9 
+11  43.1 

-  8    9.0 

-0.2540 
+1.2850 
-0.2012 
-0.8582 
+0.2657 

0.5295 
0.5297 
0.5364 
0.5413 
0.5439 

-0.1360 
0.1355 
0.1108 
0.0926 
0.0828 

+15 
465 
+15 
-22 
+36 

-59 
+47 
-56 
-90 
-29 

A  Ophiuchi 

B.  A.C.5813 
38  Ophiuchi 
43  Ophiuchi 
3  Sagittarii     var. 

4.9 
6J6 
6.7 
5.8 
4.6 

-0.87 
0.87 
0.87 
0.89 
0.99 

-  5.5 
5.6 
5.4 
5.7 
6.1 

-26  26.8 
26  23.6 

26  30.8 
28    2.4 

27  47.5 

12    5.1 

12  28.8 

13  5.6 
15  37.1 

li    2  22.1 

-  7  37.7 

-  7  14.8 

-  6  39.3 

-  4  12.9 
+  6    9.6 

-0.2308 
-0.3206 
-0.2381 
+1.2470 
+0.3264 

0.5439 
0.5445 
0.5445 
0.5463 
0.5511 

-0.0815 
0.0806 
0.0791 
0.0732 
0.0469 

+10 
+  5 
+  9 
462 
+36 

-58 
-64 

-58 
+46 
-25 

B.A.C.6I»7 
B.A.C.6194 
^  Sagittarii 
r  Sagittarii 
B.A.C.66i28 

5.1 
5.1 
3.7 
3.6 
5.9 

-1.05 
1.07 
1.14 
1.20 
1.23 

-  6.4 
7.1 

7.8 
8.1 
8.5 

-28  28.2 
27    4.9 
27    6.1 

27  49.7 

28  4.4 

11  19.9 
15  41.5 

19    3  35.0 

12  41.3 
20  11.3 

-  9  11.6 

-  4  59.4 
+  6  28.5 

-  8  45.0 

-  1  31.3 

+0.7469 
-0.8478 
-0.7859 
+0.2844 
+0.9434 

0.5543 
0.5562 
0.5594 
0.5606 
0.5608 

-0.0240 

-0.0127 

+0.0188 

0.0432 

0.0631 

♦62 
-31 
-26 
+34 
+62 

0 
-90 
-90 
-28 
+13 

B.  A.  C.6666 
o  Sagittarii 
A  Sagittarii 
B.A.C.7077 
B.A.C.7237 

5.8 
5.1 
5.3 
6.4 
6.9 

-1.24 
1.27 
li27 
1.30 
1.30 

-  8.7 

9.5 

9.6 

10.3 

10.7 

-27  12.3 
26  35.2 
26  29.3 
25  18.5 
24  11.2 

22  30.1 
J3    9  37.8 

10  58.9 
14    1  40.4 

10  30.2 

+  0  42.5 
+11  25.9 
-11  15.9 
+  2  53.9 
+11  25.0 

+0.1631 
+0.4314 
+0.4631 
+0.9691 
+1.0900 

0.5610 
0.5599 
0.5599 
0.5564 
0.5539 

+0.0694 
0.0984 
0.1019 
0.1385 
0.1589 

+29 
+46 
+49 
+65 
+66 

-34 
-20 
-18 
+15 
+24 

y  Capricorni 
27  Capricorni 

5.4 
6.5 

-1.30 
1.30 

-11.1 
11.1 

-21  37.6 
20  59.4 

NEW 

17  24.8 
17  51.4 

MOON. 

-  5  55.0 

-  5  29.3 

-0.4581 
-1.0520 

0.5516 
0.5516 

+0.1742 
0.1752 

+  8 
-27 

-73 

-90 

4  Ceti 

6.0 

1.12 

7.9 

3    8.8 

18    5  18.8 

+  3  12.9 

+0.5507 

0.5274 

0.2786 

+77 

-16 

5  Ceti 

B.A.C.5 
10  Ceti 

B.A.C.237 
73  Piscium 

6.0 
5.7 
6.2 
6.7 
5.9 

-1.12 
1.11 
1.07 
1.03 
1.00 

-  7.8 
7.8 
6.8 
5.3 
4.2 

-  3    2.7 

2  49i2 
.  0  38.6 
4  2  48.2 

5    4.9 

5  32.4 

5  47.2 

14  25.6 

19    2  16.9 

8  44.8 

+  3  26.1 
+  3  40.5 
-11  58.0 
-  0  29.1 
+  5  46.4 

+0.5099 
+0^2484 
+0.5463 
+0.3588 
-0.1555 

0.5274 
0J)274 
0.5278 
0.5293 
0.5308 

+0.2787 
0.2787 
0.2801 
0.2791 
0.2770 

+74 
463 
+77 
+64 
+36 

-18 
-26 
-16 
-25 
-52 

77  Piscium 
e  Piscium 

88  Piscium 
B.A.C.410 
Jupiter 

5.9 
5.5 
6.2 
6.0 

-0.99 
0.99 
0.98 
0.94 

-  4.4 

4.1 
3.6 
3.1 

+  4  20.2 

5  4.9 

6  25.6 

6  51.1 

7  55.9 

9  12.0 
10  25.5 
13  25.4 
17  17.2 
21  40.0 

+  6  12.7 
+  7  23.8 
+10  18.0 

-  9  57.9 

-  5  43.7 

+0.72.52 
+0.3077 
-0.2299 
+0.3969 
+0.4929 

0.5308 
0.5313 
0.5321 
0.5331 
0.5273 

+0.2767 
0.2763 
0.2750 
0.2728 
0.2666 

+90 
+61 
+32 
+67 
+73 

-  6 
-27 
-55 
-22 
-17 

54  Ceti 

B.A.C.609 
Mars 

29  ArieUs 
36  Arietis 

5.5 
6.0 

6.3 
6.5 

-0.87 
0.84 

0.71 
0.68 

-  0.9 

-  0.1 

♦  1.9 
3.4 

•1-10  30.8 
11  46.5 
14  25.3 
14  33.6 
17  18.7 

»0    6  17.0 
10  16.4 
20  44.3 

9t     1   16.0 
6  15.8 

+  2  36.4 
+  6  280 

-  7  26.0 

-  2    3.4 
+  1  45.9 

+0.1721 
-a  0624 
-0.0961 
+0.8632 
-0.7384 

0.5381 
0.5401 
0.5198 
0.5480 
0.5511 

+0.2627 
0.2587 
0.2365 
0.2401 
0.2*325 

+53 
+39 
+39 
+90 
+  4 

-32 
-45 
-44 
+  8 
-72 

40  Arietis 
w  Arietis 
p*  Arietis 
p«  Arietis 
pS  Arietis 

6.3 
5.7 
7.0 
6.0 
6.0 

-0.66 
0.65 
0.61 
0.62 
0.61 

+  3.7 
3.4 
3.7 
3.9 
3.9 

+17  50.4 
17     1.2 
17  18.1 
17  54.0 
17  35.9 

8    6.1 
8  26.7 

10  53.2 

11  16.0 
11  31.6 

+  3  32.3 
+  3  52.2 
+  6  13.4 
+  6  35.4 
+  6  50.5 

-0.8498 
+0.0607 
+0.330:> 
-0.1888 
+0.1737 

0.5524 
0.5531 
0.5544 
0.5544 
0.5552 

+0.2296  -  2 
0.2292  +47 
0.2249  i  +63 
0.2244 1  +34 
0.2240   ^54 

-72 
-33 
-19 
-46 

-27 

50  Arietis 

54  Arietis 

6  Arietis 

r^  Arietis 

T*  Arietis 

6.8 
6.3 

4.0 
5.0 
5.3 

-0.58 
054 
0.54 
0.51 
0.49 

+  4.1 
4.6 
4.9 
6.7 
5.6 

+17  34.9 

18  23.2 

19  19.4 

20  45.8 
20  21.5 

13  18.5 
16  39.4 
18    2.3 
22    5.7 
22  11.1 

+  8  33.6 
+11  47.2 
-10  52.9 

-  6  58.3 

-  6  20.6 

♦0.5868 
+0.5023 
-0.1518 
-0.7640 
-0.2210 

0.5556 
0.5585 
0.5591 
0.5615 
0.5622 

+0.2196 
0.2148 
0.2119 
0.2043 
0.2029 

+82 
+76 
+:i6 
+  2 
+32 

-  5 

-  9 
-42 

-45 

65  Arietis 

6.0 

-0.48 

f  5.7 

+20  25.5 

22  lli2 

-  5  39.9 

-0.1474 

0.5630 

+0.2016 

+36 

-41 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONB. 

JANUABY.                                                                           1 

1 

Ths  Bxab*b 

At  Ooxjuvonov  u  S.  ▲. 

LtaBltiBg 

Pacallela. 

Vame. 

Mag. 

Bed'na  from 
1808.0. 

▲pparmt 

Waahington 
lieanOiine. 

Hour  Angle 
H 

y 

xf 

y' 

N. 

8. 

Am. 

^ 

49  Aarifs 

5.7 

40*93 

4^:6 

428    6'.4 

d    h   m 
1  10  29.8 

h   m 
-  1  10.7 

-0.4042 

0.6101 

-0.0038 

425 

-3f 

54  AurigM 

6.0 

0.92 

6.3 

28  21.5 

12    4.2 

4  0  19.7 

-0.6656 

0.6098 

0.0092 

45 

-56 

>  25  Geminoram 

6.5 

0.93 

6.3 

28  17.8 

12  43.3 

4  0  57.1 

-0.6108 

0.6094 

0.0115 

4  8 

-52 

<        W.  vi,  1656 

8.2 

0.95 

5.5 

26  59.7 

20  56.5 

4  8  49.0 

40.4807 

0.6070 

0.0392 

476 

47 

47  Geminoram 

6.0 

0.95 

5i2 

27    2.0 

23  43i2 

4ll  28.6 

40.3207 

0.6054 

0.0484 

464 

-  2 

53  Geminoram 

6.3 

+0.97 

45.1 

428    5.1 

d    1  23.1 

-10  55.8 

-0.8175 

0.6047 

-0.0548 

-  4 

-62 

59  Geminoram 

6.9 

0.97 

4.8 

27  50.8 

4  34.5 

-  7  52.4 

-0.7683 

0.6030 

0.0645 

-  1 

-62 

t  Geminoram 

4.0 

0.98 

4.8 

28    0.7 

5    0.8 

-  7  27.3 

-0.9625 

0.6039 

0.0656 

-15 

-62 

^  Geminoram 

6.3 

0.99 

4.6 

28    8.3 

6  31.7 

-  6    0.2 

-1.1940 

0.6017 

0.0704 

-37 

-62 

B.  A.  C.  3472 

8.0 

0.99 

4.6 

28    8.0 

6  50.6 

-  5  32.1 

-1.2020 

0.6015 

0.0716 

-39 

-62 

V  Geminoram 

4.3 

♦0.97 

44.4 

427    8.1 

8  49.8 

-  3  48.8 

-0.3572 

0.6003 

-0.0778 

423 

-40 

c  Geminoram 

6.0 

0.96 

4.0 

26    2.4 

11  55.9 

-  0  49.5 

40.4903 

0.5961 

0.0873 

477 

44 

^  Geminoram 

5.0 

0.96 

3.7 

27    3.6 

15  28.5 

4  2  34.4 

-0.8492 

0.5954 

0.0981 

-  6 

-63 

u*  Cancri 

6.0 

0.96 

3.5 

25  41.2 

18  20.6 

4  5  19.3 

40.2374 

0.5933 

0.1064 

457 

-12 

w*  Cancri 

6.3 

0.95 

3.6 

25  23.1 

18  39.3 

4  5  37iJ 

40.4968 

0.5933 

0.1073 

477 

4  2 

^^  Cancri 

6.8 

♦0.95 

43i2 

426    9.6 

21  55.1 

4  8  45.3 

-0.6510 

0.5898 

-0.1166 

47 

-61 

iff*  Cancri 

5.7 

0.95 

3ii 

25  50.0 

22    1.1 

4  8  50.9 

-0.3323 

0.5898 

0.1169 

425 

-42 

A  Cancri 

5.7 

0.93 

2.9 

24  21.5 

3    1  58.8 

-11  20.9 

40.6779 

0.5864 

0.1278 

490 

4lO 

v'  Cancri        mnU, 

6.0 

0.93 

2.6 

24  53.1 

4  23.3 

-  9    2.1 

-0.1727 

0.5835 

0.1348 

434 

-35 

ifi  Cancri 

5.8 

0.93 

2.6 

24  30.0 

5  10.0 

-  8  17.3 

40.1 134 

0.5834 

0.1362 

450 

-20 

t^  Cancri 

6.0 

♦0.93 

42^ 

424  26.5 

6  19.4 

-  7  10.6 

40.0136 

0.5822 

-0.1395 

444 

-26 

V*  Cancri 

5.7 

0.92 

2.5 

24  26.9 

6  55.1 

-  6  36.3 

-0.0780 

0.5816 

0.1407 

439 

-31 

(  Cancri 

5.0 

0.83 

1.2 

22  28.7 

21  50.8 

4  7  45.4 

-0.4358 

0.5659 

0.1775 

420 

-54 

79  Cancri 

6.3 

0.83 

1.2 

22  25.8 

22  15.8 

4  8    9.4 

-0.4599 

0.5659 

0.1760 

4l8 

-55 

B.A.C.3138 

6.3 

0.81 

1.1 

21  43.4 

23  39.5 

4  9  30.1 

40.0137 

0.5640 

0.1793 

444 

-31 

B.A.C.3206 

6.3 

40.76 

40.9 

420  15.0 

4    4  26.6 

-  9  53.3 

40.6521 

0.5593 

-0.1888 

490 

42 

f  Leonia 

3.3 

0.61 

-0.2 

17  17.1 

23  29.9 

4  8  30.4 

-0.1806 

0.5393 

0.2197 

434 

-46 

ii  Leo  nil 

6.0 

0.54 

0.4 

15  30.9 

ft    6  18.7 

-  8  54.3 

40.1413 

0.5328 

Oi2281 

452 

-32 

B.A.C.3579 

7J2 

0.51 

0.5 

14  53.4 

9  38.7 

-  5  40.8 

40.0297 

0.5294 

02319 

445 

-36 

t  Leon  if 

5.7 

40.49 

0.6 

14  41.2 

11  16.4 

-  4    6.2 

-0.1364 

0.5279 

0.2335 

436 

-45 

B.  A.  C.  4039 

7.6 

0.00 

-0.6 

4  4*  4.7 

7    7  28.4 

-  9  13.1 

40.1375 

0.4975 

-0.2586 

451 

-36 

b  Virginia 

5.8 

0.00 

0.7 

4  15.1 

8  24.2 

-  8  19.0 

-0.3000 

0.4973 

0.2587 

428 

-60 

10  Virginia 

6.4 

-0.07 

0.5 

4  2  29.9 

13  41.4 

-  3  10.6 

40Ji2252 

0.4949 

Oi2590 

456 

-33 

y  Virginia  (mean.) 

3.1 

0J^6 

0.5 

-  0  51.8 

B    7  20J2 

-10    0.9 

-0.6937 

0.4903 

0J2575 

48 

-90 

dS  Virginia 

6.2 

0.35 

0.2 

2  58.3 

13  43.1 

-  3  48.5 

-0.0346 

0.4899 

0ii363 

441 

-45 

Satvrii 

-  2  45.9 

15  14.9 

-  2  19.1 

-0.6513 

0.4889 

-Oi2565 

4lO 

-86 

k  Virginia 

5.9 

-0.38 

-0.4 

3  14.1 

17  18.6 

-  0  18.8 

-0.6645 

0.4896 

0J2550 

49 

-87 

46  Virginia 

6.1 

0.38 

0.5 

2  47.6 

17  50.1 

4  0  11.8 

-Ii2810 

0.4896 

0.2549 

-32 

-90 

0  Virginia 

4.7 

0.45 

OJH 

4  58.1 

23    2.3 

4  5  15.6 

-0.2195 

0.4889 

0.2528 

432 

-56 

77  Virginia 

7.0 

0.60 

QJSl 

7    4.4 

•  12    5.1 

-  6    2.9  -1.1620 

0.4900 

0iM56 

-11 

-90 

■   m  Virginia 

5.7 

-0.64 

-0.1 

-  8    9.8 

16  37.4 

-  1  38.0 

-1.0710 

0.4908 

-Oi2424 

-17 

-90 

B.  AC.  4591 

6.0 

0.69 

0.0 

9  10.3 

19  42.5 

4  1  22.0 

-0.7074 

0.4914 

OiM05 

45 

-90 

i     X  Virginia 

5.0 

0.88 

0.0 

12  52.7 

lO  13    5.7 

-  5  43.7 

-0.6784 

0.4966 

0.2262 

44 

-90 

UKAHoa 

14  28.3 

23    4.0 

4  3  57.7 

-1.1220 

0.4994 

0.2158 

-25 

-90 

a*  Librae 

6.3 

1.07 

-0.5 

15  33.1 

tt    5  53.1 

4lO  35.0 

-1.3720 

0.5040 

0.2081 

-58 

-68 

,    a*  Libra 

3.0 

-1.07 

-0.5 

-15  35.8 

5  59.2 

4lO  40.9 

-1.3440 

0.5041 

-05079 

-51 

-77 

B.  A.  C.  4o96 

6.6 

1.09 

40.1 

17  20.7 

6  19.3 

4ll    0.4 

40.5225 

0.5043 

0.2077 

465 

-16 

'  10  Librv 

6.5 

1.10 

0.2 

17  54.9 

6  27.3 

4ll     8.2 

41.1280 

0.5043 

0.3073 

472 

422 

1 1  Libr» 

5.0 

1^22 

40.1 

19  23.2 

16  59.3 

-  2  38.3 

40.6445 

0.5102 

0.1936 

469 

-  9 

t*Libr» 

6.5 

1.22 

-0.3 

19  14.6 

17  33.3 

-  2    5.3 

40.3767 

0.5107 

0.1930 

454 

-23 

6  Scorpii 

2.3 

-1.45 

-1.6 

-22  19.0 

19  16  55.6 

-  3  26.0 

-0.3133 

0.5350 

-0.1553 

414 

-62 

19  Scorpii 

5.1 

1.54 

2.2 

23  54.7 

13    2  375 

4  5  57.3 

40.0239 

0.5316 

0.1375 

429 

-42 

85  Scorpii 

7.0 

1.64 

3.3 

25  20.0 

14  50.9 

-  6  16.4 

40.0588 

0.5394 

0.1127 

427 

-43 

18  Opbinchi 

6.7 

1.65 

3.4 

24  27i2 

16  11.7 

-  4  55.2 

-1.0610 

0.5399 

0.1097 

-35 

-90 

B.A.C.570^ 

6.3 

1.68 

3Jd 

24  55.8 

20  51.5 

-  0  24.9 

-1.0230 

0.5431 

0.1000 

-33 

-90 

;  96  Ophioehi 

1 

6.1 

-1.68 

-3.8 

-24  49.6 

20  56.8 

-  0  19i3 

-1.1470 

0.5431 

-0.0994 

-43 

-90 

37 
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BLBMBNTTSPOR  THE  PRBDIOTION  OP  OOOULTATIONS. 

JANUARY. 

Thx  &rAB*8 

At  CoNJUHcnox  in  R.  A. 

Limiting 
ParalleU. 

Name. 

MaR. 

6.7 
7.5 
4.9 
6.8 
6.7 

Red'na  from 
1883.0. 

Apparent 
DeoUnation. 

Washington 
Mean  Tiifie. 

Hoar  Angle 
S 

r 

xf 

y* 

N. 

8. 

ol 
-88 

-11 

-43 

-49 

-44 

Aa 

A6 

31  Ophiuchi 
B.  A.  C.  5800 

A  Ophiuchi 
B.  AC.  5813 

38  Ophiuchi 

-1*70 
1.74 
1.74 
1.74 
1.74 

-  3.9 
4.1 
4.3 
4.3 
4.3 

-25''  2f).6 
26  51 .5 
26  26.8 
26  23.6 
26  30.8 

d     h    m 
13  23     0.6 
t4    3  16.2 

3  48.5 

4  12.1 
4  48.7 

h    m 
4  1  39.9 
4  5  46.7 
4  6  17.8 
4  6  40.7 
4  7  16.0 

-0.6120 
+0.5053 
+0.0073 
-0.0824 
-0.0018 

0.5444 
0.5466 
0  5470 
0.5474 
0.5476 

-0.0949 
0.0849 
0.0835 
0.0827 
0.0811 

o 
-  !) 

+50 

+22 

+18 

+22 

3  Sagittarii     var, 
B.A.C.6I27 
B.A.C.6194 

^  Sagittarii 

4.6 
51 
5.1 
3.7 

-1.82 
1.86 

1.87 
1.84 

-  5.7 
6.4 
7.0 
8.4 

-27  47.5 
28  28.2 
27    4.9 
27    6.1 

NEW 

18  1.7 
Iff    2  57i2 

7  17.7 

19  9.0 

MOON. 

-  3  58.6 
+  4  37.9 
4  8  49.0 

-  3  45.4 

+0.5378 
+0.9397 
-0.6609 
-0.6255 

0.5540 
0.5577 
0.5590 
0.5616 

-0.0492 

0.0262 

-0.0147 

+0.0168 

+49 
♦62 
-19 
-17 

-13 
+13 
-90 
-90 

33  Capricorni 
35  Capricorni 

37  Capricorni 

38  Capricorni 

5.7 
6.2 
6.0 
6.9 

-1.55 
1.54 
1.51 
1.51 

-12.9 
13.0 
12.8 
12.9 

-21   18.6 
21  39.7 
20  33.9 
20  43.8 

18  16  13.4 
17  37.3 
21     6.3 
21     7.8 

-  9    8.7 

-  7  47.7 

-  4  25.7 

-  4  24.3 

+0.4706 
+1.1030 
+0.6084 
+0.7861 

0.5466 
0.5459 
0.5439 
0.5439 

+0.1850 
0.1877 
0.1943 
0.1943 

+57 
+68 
+66 
469 

-18 
+22 
-11 
-  0 

e  Capricorni 
K  Capricorni 
B.A.C.7560 

50  Aquarii 

56  Aquarii 

4.7 
5.0 
6.3 
6.1 
6.3 

-1.50 
1.48 
1.48 
1.34 
1.32 

-12.8 
128 
12.8 
12.0 
12.2 

-19  56.9 

19  21.4 

20  6.7 

14  4.5 

15  8.2 

22  7.7 
19    0  41.3 

0  56.7 
20  16.5 

23  2.6 

-  3  26.4 

-  0  58.0 

-  0  43.1 
-6    1.6 
.  3  19.0 

+0.1582 
+0.0422 
+0.8888 
-1.2510 
+0.5054 

0.5437 
0.5423 
0.5423 
0.5333 
0.5323 

+0.1962 
0.2007 
0.2013 
0.2316 
0.2:i52 

+41 
+36 
+70 
-36 
+66 

-35 
-41 

+  6 

-IM) 
-17 

74  Aquarii 

75  Aquarii 
Y>'  Aquarii 
X  Aquarii 
^  Aquarii 

6.0 
7.0 
4.1 
5.3 
4.2 

-1.22 
1.21 
1.14 
1.14 
1.13 

-11.2 

11.3 

10.3 

9.9 

10.3 

-12  11.3 

12  45.7 

9  40.4 

8  18.8 

9  46.2 

do  10  11.8 
10  30.0 
21     5.3 

21  35.1 

22  5.6 

+  7  26.9 
+  7  44.4 

-  6    0.3 

-  5  31.5 

-  6     1.9 

+0.1285 
+0.7989 
+0.2769 
-1.0070 
+0.6383 

0.5279 
0.5277 
0.5247 
0.5246 
0.5243 

+0iM85 
0.2484 
0.2589 
0.2592 
0.2596 

+47 
467 
+56 
-13 
+79 

-37 
-  1 

-2tl 
-90 
-11 

24  Piacium 
27  Piacium 
29  Piacium 
B.A.C.8351 
4  Ceti 

6.1 
5.1 
5.0 

8.0 
6.0 

-1.01 
0.98 
0.97 
O.W 
0.95 

-  7.9 
7.8 
7.6 
7.5 
7.3 

-  3  45.1 
4    9.1 

3  37.5 
3  21.8 
3    b.8 

91  15  20.0 

18  10.6 

19  43.8 
19  S0.3 
22  39.0 

+11  40.3 

-  9  34  5 

-  8    4.1 

-  7  57.9 

-  5  14.4 

-1.0120 
+0.1720 
+0.0516 
-0.1891 
+0.3538 

0.5214 
0.5213 
0.5212 
0.5212 
0.5211 

+0.2705 
0.2717 
0iJ723 
0.2723 
0.2730 

-11 
♦52 
+41 

+:« 

+63 

-90 
-3^ 
-46 
-54 
-26 

5  Ceti 

B.  A.C.5 
10  Ceti 

B.  AC.  237 

73  Piacium 

60 
5.7 
6.2 
6.7 
5.9 

-0.95 
0.95 
0.87 
0.80 
0.74 

-  7.3 
7.2 
6.1 

4.0 

2.8 

-  3    2.7 
2  49.2 

-  0  38.6 
4  2  48.3 

5    5.0 

22  52.9 

23  8.1 
99    7  68.1 

20    4.6 
9S    2  40.3 

-  5    0.9 

-  4  46.2 
+  3  47.4 

-  8  28.8 

-  2    5.5 

+0.3125 
+0.1494 
+0.3324 
+0.1195 
-0.4093 

0.521 1 
0.521 1 
0.5213 
0.5232 
0.5250 

+0.2732 
0.2732 
0.2749 
0.2743 
0.2727 

+61 
+52 
+62 
450 
423 

-28 
-36 
-26 
-37 
-66 

77  Piacium 
6  Piacium 

88  Piaciam 
Jdpitkr 
B.A.C.410 

5.9 
5.5 
6.2 

6.0 

-0.73 
0.73 
0.71 

0.67 

-  3.1 
2.7 
2.1 

1.7 

+  4  20.3 
6    5.0 
6  25.7 
6    5.8 
6  51.1 

3  8.0 

4  22.8 
7  25.0 
7  34.8 

11  22.0 

-  1  38.8 

-  0  26.4 
+  2  29.9 
+  2  39.6 
4  6  19.5 

+0.4790 
+0.0.579 
-0.4938 
-0.1108 
+0.1412 

0.5252 
0  5258 
0.5266 
0  5214 
0.5281 

+0.2724 
0.2719 
0.2707 
0.2683 
0.2687 

472 

447 

4l8 

438 
451 

-19 
-40 
-72 
-48 
-35 

96  Piacium 
a  Piacium 
54  Ceti 

B.  AC.  609 
29  Arietia 

6.6 
4.3 
5J> 
60 
6.3 

-0.63 
0.56 
0.55 
0.51 
0.34 

-  1.5 

-  0.2 
4-0.6 

1.4 
3.2 

+  6  44.5 
8  37.1 

10  30.8 

11  46.5 
14  33.6 

14  17.6 

22    0.6 

94    0  34.0 

4  32.3 

19  44.9 

+  9    9.5 

-  7  22.5 

-  4  54.2 

-  1     3.7 
-10  21.9 

+1.0370 
+1.1660 
-0.0967 
-0.3559 
+0.5880 

0.5295 
0.5332 
0.5:)46 
0.5365 
0.5464 

+0.2673 
0.2619 
0.2599 
0.2563 
0.2388 

490 
490 
+38 
+25 
+82, 

+14 
+24 
-46 
-60 
-  9 

36  Arietia 

40  Arietia 

ir  Arietia 

pi  Arietia 

p*  Arietia 

6.5 
6.3 
5.7 
7.0 
6.0 

-0.29 
0.26 
0.26 
OJKi 
Oi24 

+  4.7 
5.0 
4.7 
5.0 
5.2 

+17  18J3 
17  60.4 
17    1.2 
17  18.1 
17  64.0 

9a    0  46.6 
2  37.4 
2  58.0 
6  25.3 
6  48.0 

-  5  30.7 

-  3  43.8 

-  3  23.9 

-  1     1.8 

-  0  39.9 

-1.0200 
-1.1270 
-0.2177 
+0.0523 
-0.4673 

0.5500 
0.5516 
0.5517 
0.5538 
0.5541 

+0.2316 
0.2288 
0.2286 
0.2244 
0.2239 

-14 
-22 

+32 
+46 
+19 

-73 
-72 
-48 
-33 
-61 

pS  Arietia 
50  Arietia 
53  Arietia 
M  Arietia 

d  Arietia 

6.0 
6.H 
6.3 
6.3 
4.0 

-0.22 
0.19 
0.16 
0.16 
0.14 

+  5.2 
5.2 
5.4 
6.7 
6.1 

+17  36.9 
17  34.9 

17  28.1 

18  23.2 

19  19.4 

6  3.7 

7  50.9 

10  49.5 

11  12.2 

12  35.2 

-.  0  24.8 
+  1  18.6 
+  4  10.8 
+  4  32.6 
+  5  52.7 

-0.1046 
+0.3087 
+1.0730 
+0.2243 
-0.4282 

0.5541 
0.5554 
0.5580 
0.5582 
0.5595 

+0.2236 
0.2206 
Oi2l55 
0*.2I54 
Oi2I22 

+38 
+62 
+90 
+66 
+21 

-41 
-20 
+24 
-23 
-67 

n  Arietia 

5.0 

-0.00 

+  6.6 

400  450) 

16  38.5 

+  9  47.0 

-1.0380 

0.5627 

+0.2046 

-16 

-69 

f                       ! 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONB. 

MARCH. 

Thb  8TAB*8 

AT  Coxjuxcnox  uc  B.  A« 

LimlfiDg 
PaimlleU. 

Vane. 

6.0 

Bed'ns  from 
1803.0. 

Apparent 
Declination. 

Mean  lline. 

Hoar  Angle 
H 

y 

x' 

y' 

N. 

8. 

^a 

!      A< 

65  Arietii 

-0*85 

4  4!3 

420°  25.5 

d     h    Tu 
91    5  54.5 

h    m 
4  2  34.9 

40.0283 

0.5703 

40.2051 

44b' 

-:rJ 

1      BA-Cino 

6.3 

0.77 

6.0 

23    5.6 

15  33.2 

411  51.5 

-0.7803 

0.5766 

0.1830 

4    1 

-67 

26  Taari 

7.0 

0.76 

6.3 

23  31.8 

15  47.2 

-11  55.1 

-1.1670 

0.5766 

0.1824 

-28 

-66 

B.A.C.1189 

6.0 

0.74 

5.7 

21  55.3 

16  12.1 

.11  31.1 

40.5210 

0.5766 

0.1813 

446 

-  4 

32  Tauri 

6.0 

0.71 

6.0 

22  10.3 

18  58.2 

-  8  51.4 

40.7637 

0.5784 

0.1746 

490 

+10 

:  33  Tauri 

6.3 

-0.72 

4  6.2 

422  52.0 

19    2.4 

-  8  47.4 

40.0769 

0.6786 

40.1743 

448 

-26 

B.A.C.123ti 

6.3 

0.70 

6.3 

22  54.1 

20  34.9 

-  7  18.6 

40.3001 

0.5797 

0.1705 

462 

-14 

1  36  Tauri 

6.0 

0.68 

6.7 

23  48.7 

21  55.2 

-  6    1.5 

-0.3761 

0.5802 

0.1670 

42:) 

-49 

X  Tauri 

6.7 

0^9 

7.8 

25  22.7 

99    5    3.2 

4  0  49.6 

-0.8271 

0.58.38 

0.1479 

-  3 

-64 

B.  AC.  1347 

7.3 

0.58 

7.4 

24    9.5 

5  25.9 

4  1  11.5 

40.4537 

0.5842 

0.1469 

473 

-  4 

62  Tauri 

6.0 

-0.56 

4  7.4 

424    3.2 

5  37.8 

4  1  22.9 

40.5893 

0.5842 

40.1463 

485 

+  3 

w.  iv,  uai 

6.0 

-0.29 

9.2 

27  53.9 

23    9.7 

-  5  47.8 

-1.1630 

0.5913 

0.0949 

-32 

^2 

i:)6  Tauri 

5.3 

40.02 

9.8 

27  -35.4 

9S  15  41.4 

4lO    3.0 

40.2877 

0.5939 

40.0427 

+62 

-  3 

I  40  Aurigs 

5.7 

0.31 

9.9 

28    6.5 

94    7  32.5 

4  1  14.8 

40.0323 

0..VJ19 

-0.0085 

446 

-13 

53  Auriga 

6.0 

0.35 

lO.I 

2J)    4.7 

8  44.0 

4  2  23.4 

-0.9705 

0.5914 

0.0123 

-15 

-61 

1  54  Aurig* 

6.0 

+0.36 

4  9.9 

428  21.6 

9  11.6 

4  2  49.9 

-0.2435 

0.5914 

-0.0136 

430 

-28 

25  Geminorum 

6.5 

0.37 

9.8 

28  17.9 

9  52.8 

4  3  29.5 

-0.1907 

0.5913 

0.0158 

433 

-26 

2S  Geminorum 

6.0 

0.40 

10.0 

29    4.9 

11  10.0 

4  4  43.4 

-1.0140 

0.5913 

o.on)9 

-19 

-61 

W.  vi,  1656 

8.2 

0.51 

9.0 

26  59.8 

18  31.5 

411  46.9 

40.8888 

0.5879 

0.0431 

490 

+30 

47  Geminorum 

6.0 

0.56 

8.9 

27    2.1 

21  27J2 

-  9  24.5 

40.7115 

0.5879 

0.0521 

490 

4l9 

53  Geminorum 

6.3 

40.60 

4  9.0 

428    6.1 

23  12.4 

-  7  42.5 

-0.4656 

0.6860 

-A.0674 

4l8 

-44 

59  Geminorum 

6.9 

0.66 

8.8 

27  50.8 

95    2  34.1 

-  4  29.9 

-0.4301 

0.5839 

0.0675 

+20 

-44 

1  Geminorum 

4.0 

068 

8.8 

28    0.7 

3     1.8 

-  4    3.3 

-0.6325 

0.5839 

0.0689 

+  8 

-57 

6<  Geminorum 

5.3 

0.70 

8.8 

28  30.4 

4  26.3 

-  2  42.3 

-1.0710 

0.5828 

0.0731 

-23 

-62 

b*  Geminorum 

1 

6.3 

0.71 

8.8 

28    8.3 

4  37.6 

-  2  31.3 

-0.8766 

0.5826 

0.0736 

-  8 

-62 

B.A.C.2478 

8.0 

40.71 

4  8.7 

428    8.0 

4  57.6 

-  2  12.0 

-0.8956 

0.6826 

-0.0745 

-  9 

.62 

9  Geminorum 

4.3 

0.74 

8.3 

27    8.1 

7    35 

-  0  11.4 

-0.0309 

0.5817 

0.0807 

+42 

-23 

e  Geminorum 

6.0 

0.79 

7.6 

26    2.4 

10  19.3 

4  3    6.9 

40.8185 

0.5797 

0.091 1 

+90 

421 

^  Geminorum 

5.0 

0.86 

7.7 

27    2.6 

14    3.3 

4  6  '32.4 

-0.5716 

0.5773 

0.1006 

+  12 

-55 

w*  Cancri 

6.0 

0.89 

7.0 

25  41.2 

17    4.5 

4  9  26.3 

40.5137 

0.5749 

0.1089 

+79 

4  2 

w*  Cancri 

63 

40i» 

4  6.8 

425  23.1 

17  24.3 

4  9  45.4 

40.7877 

0.5742 

-0.1098 

+90 

4l7 

^>  Cancri 

^  Cancri 

1    A  Cancri 

6.8 

0.95 

6.8 

26    9.6 

20  60.7 

-10  56.1 

-0.4074 

0.5719 

0.1190 

+21 

-46 

6.7 

0.95 

6.7 

25  50.0 

20  57.0 

-10  50.0 

-0.0811 

0.5719 

0  1192 

+39 

-29 

6.7 

1.00 

5.9 

24  21.6 

96    1     7.1 

-  6  49.5 

40.9283 

0.5690 

0.1298 

+90 

424 

1    V*  Cancri        mult. 

6.0 

1.04 

6.8 

24  53.2 

3  39.0 

-  4  235 

40.0450 

0.5665 

0.1363 

+46 

-24 

1    v^  Cancri       • 

6i) 

41.05 

4  5.6 

424  30.1 

4  28.2 

-  3  35.9 

40.3307 

0.5658 

*-0.1383 

464 

-10 

v^  Cancri 

6.0 

1.07 

5.5 

24  26.6 

5  41.1 

-  2  25.7 

40.2235 

0.5652 

0.1411 

457 

-16 

V*  Cancri 

5.7 

1.08 

5.4 

24  27.0 

6  18.6 

-  1  49.6 

40.1265 

0.5652 

0.1428 

451 

-21 

^  Cancri 

6.0 

1.24 

3.1 

22  28.8 

21  57.3 

-10  44.8 

-0.3:)  It 

0.5521 

0.1774 

+26 

-48 

79  Cancri 

6.3 

1.24 

3.0 

22  25.9 

22  23.6 

-10  19.5 

-0.3591 

0.5512 

0.1783 

+24 

-50 

B.A.C.3I38 

6.3 

4li)6 

4  2.6 

421  43.4 

23  SlSi 

-8  56.1 

40.1186 

0.5503 

-0.1812 

+51 

-25 

B.A.C.3206 

6.3 

1^29 

4  1.7 

20  15.0 

97    4  50.5 

-4    6.0 

40.7355 

0.6461 

0.1906 

+90 

4  5 

f  Leonie 

3.3 

1.42 

-  1.3 

17  17.1 

98    0  35.7 

-  9    0.4 

-0.2377 

0.5302 

0.2224 

+31 

-49 

42  Leon  is 

6.0 

1.45 

2.4 

15  30.9 

7  36.4 

-  2  13.1 

40.0424 

0.5250 

0.2314 

+46 

-36 

B.  AC.  3379 

75 

1.46 

2.8 

14  53.4 

11     1.4 

4  1     6.5 

-0.0919 

0.5231 

05355 

+39 

-43 

t  Leonia 

6.7 

41.46 

-  3.0 

4l4  41.2 

12  41.5 

4  2  42.4 

-0.2705 

0.5218 

-0.2371 

+30 

-63 

B.A.C.3837 

6.3 

1.48 

6.3 

8  36.7 

99    9  54.4 

-  0  43.2 

40.9461 

0.5093 

0.*<&o4 

+90 

48 

B.  A.  C.  4039 

7.6 

1.48 

8.9 

4    4.6 

M    9  18.4 

-  1  59.5 

-0.2784 

0.5000 

05650 

+30 

-59 

k  Virginia 

5.8 

1.49 

9.0 

4  15.0 

10  13.6 

-  1    6.0 

-0.7099 

0.4999 

05653 

+  8 

.85 

10  Vtrginie 

6.4 

1.48 

0.6 

4  2  29.8 

15  29.3 

4  4    0.9 

-05142 

0.4962 

05660 

+33   -55  j 

9  Virginif 

4.0 

41.46 

-10.0 

-  0    4.5 

21     2.4 

4  9  24.7 

41.0890 

0.4969 

-0.2661 

+90+15, 

y  Virginia  (aMan.) 

3.1 

1.46 

10.9 

0  52.0 

31    8  56.9 

-  3    0.7 

-15160 

0.4953 

0.2646 

-25  -90 

Satvmt 

1  11.5 

10    6.4 

-  1  635 

-1.1710 

0.4989 

0.2659 

-22   -90 

3H  Virginia 

6i) 

1.44 

11.3 

2  58.6 

16  14.0 

4  3    6.6 

-0.6859 

0.4953 

05629 

+14 

-80 

k  Fargiaia 

6.9 

41.44 

-11.4 

-  3  14.3 

18  45.9 

4  6  32.1 

-1.2S260 

0.4949 

-0.2617 

-24 

-90 

1 
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ELEMENTS  FOR  THE  PREDIOTION  OP  OOOULTATIONS. 


APRIL. 


Thb  Star's 


Name. 


6  Virginia 
h  VirginiB 

B.  A.  €.4591 
A  Virginia 

B.  A.  C.  4»96 

10  Libra 
i^  Libra 
i*  LibrsB 
B.  A.C.5254 

5  Scorpii 

19  Scorpii 
(t  Scorpii 
25  Scorpii 
31  Ophiuchi 
B.  A.C.5800 

A  Ophiuchi 

B.  A.C.58I3 
38  Ophiuchi 
43  Ophiuchi 

3  Sagittarii      var. 

B.  A.C.6I27 

B.A.C.6194 
0  Sagittarii 
r  Sagittarii 

B.A.C.6628 

B.  A.  C.  6666 
(J  Sagittarii 

6  Sagittarii 
A  Sagittarii 

B.  A.  C.  7077 

B.A.C.7237 

X  Capricorn! 

0  Capricorni 
33  Capricorni 
35  Capricorni    . 

37  Capricorni 

38  Capricorni 
e  Capricorni 
K  Capricorni 

B.  A.  C.  7550 

50  Aquarii 

B.  A.C.7KJ5 
56  Aquarii 

74  Aquarii 

75  Aquarii 

^>  Aquarii 
X  Aquarii 
^  Aquarii 
^  Aquarii 
24  Pisciuui 

27  Piacium 
29  Piacium 
B.A.C.8351 

4  C«ti 

5  Ceti 

B.  A.  C.  5 


Red'nB  from 

Mag. 

t8»3.0. 

Aa 

A6 

4.7 

♦L45 

-11:7 

5.8 

1.42 

12.1 

6.0 

1.41 

12.3 

5.0 

1.35 

12.3 

6.6 

1.31 

11.8 

6.5 

41.31 

-11.7 

5.0 

1.28 

11.5 

6.5 

1.28 

11.6 

6.8 

1.21 

10.2 

2.3 

1.19 

10.4 

5.1 

41.15 

-  9.9 

3.4 

1.15 

9.5 

7.0 

1.08 

9.1 

6.7 

1.03 

8.8 

7.5 

1.01 

8.2 

4.9 

41.01 

-  8.2 

6.8 

1.01 

8.3 

6.7 

1.00 

8.3 

5.8 

0.99 

7.7 

4.6 

0.90 

7.3 

5.1 

40.83 

-6.7 

5.1 

0.78 

6.9 

3.7 

0.66 

6.3 

3.6 

0.58 

5.6 

5.9 

0.50 

5.1 

5.8 

40.48 

-  5.2 

5.1 

0.35 

5.0 

4.6 

0.35 

4.6 

5.3 

0.34 

4.9 

6.4 

0.19 

4.6 

6.9 

40.08 

-  4.5 

6.4 

-0.01 

5.0 

5.5 

0.05 

5.0 

5.7 

0.08 

4.7 

6.2 

0.08 

4.5 

6.0 

-0.13 

-  4.8 

6.9 

0.13 

4.7 

4.7 

0.14 

4.9 

5.0 

0.17 

5.0 

6.3 

0.16 

4.8 

6.1 

-0.38 

-  5.3 

6.5 

0.40 

5.3 

6.3 

0.39 

4.9 

6.0 

0.51 

5.2 

7.0 

0.50 

5.0 

4.1 

-0.60 

-  5.1 

5.3 

0.62 

5.4 

4.2 

0.61 

5.0 

4.8 

0.61 

4.9 

6.1 

0.75 

5.1 

5.1 

-0.76 

-4.8 

5.0 

0.77 

4.8 

8.0 

0.77 

4.8 

6.0 

0.78 

4.7 

6.0 

0.78 

4.7 

5.7 

-0.79 

-  4.7 

Apparent 
Decimation 


-  4 

9 

9 

12 

17 

-17 


58.3 
37.0 
10.5 
52.9 
20.9 


55.1 
19  23.4 
19  14.8 
23  39.7 
22  19.2 

-23  54.9 
25  20.3 
25  20.1 

25  29.6 

26  51.5 

-26  26.8 
26  23.6 

26  30.8 
28    2.4 

27  47.5 

-28  28.2 
27  4.9 
27    6.1 

27  49.7 

28  4.4 

-27  12.3 

26  35.1 

27  27.3 
26  29i2 
25  18.4 


-24 

21 
21 
21 
21 


11.1 
37.5 

5.8 
18.5 
39.6 


-20  33.8 
20  43.7 
19  56.8 

19  21.3 

20  6.6 

-14  4.4 
13  27.9 
15  8.1 
12  11.2 
12  45.6 


.  9 
8 
9 

10 
3 

4 
3 
3 
3 
3 


40.3 
18.7 
46.1 
11.8 
45.1 

9.1 

37.5 

21.8 

8.8 

2.7 


-  2  49.2 


▲T  COHJtTHCnOX  IN  K,  ▲. 


Waahington 
Mean  Time. 


"J 

1 


9 
3 


h 

0 

12 

20 

13 

6 


TQ 

23.4 
55.3 
39.5 
42.3 
38.5 


6  46.3 

17  10.3 

17  43.8 

4  13  49.2 

16  57.5 


ft    2 

S 

14 

23 

•    3 

4 

4 
5 

7 
18 

7  3 
8 

20 

8  5 
13 


40.3 
54.2 
58.5 
14.0 
33.3 

5.9 
30.0 

7.3 
40.6 
35.3 

43.2 
10.3 
21.0 
42.4 
25.6 


15  48.5 
3  17.2 

3  46.2 

4  40.7 
19  50.4 


10 


11 


4 

11 
14 
19 

20 

0 
0 
1 
3 
4 


56.4 
3.4 
17.7 
12.4 
37.6 

8.8 
10.7 
11.2 
46.3 

1.8 


23  24.5 

19    2    2.4 

2    9.3 

13  11.4 

13  29.4 

23  52.3 
13    0  21.5 

0  51.2 

1  21.3 
17  33.9 


20 
21 


21 
14    0 


18.2 
47.7 
53.9 
35.8 

0  49.1 

1  3.7 


Hoar  Angle 
H 


-11 

4  0 
47 
4  0 

-  7 


m 
59 
11. 
42 
16. 
17. 


4 
+ 


7    9.4 

2  56.0 

3  28.5 
1  3.4 
1  59.2 


4II 
4ll 

-  0 
4  7 
4II 

4II 
-11 
-11 

-  8 
4   I 

4IO 

-  8 

42 

411 

-  4 


23.1 
36.9 
42.4 
16.6 
27.1 

58.6 

38.0 

2.0 

33.9 

58.4 

47.3 
55.0 
50.1 
51.7 
41.3 


-  2  23.4 
4  8  41.1 
4  9  9.1 
4IO  1.7 
4  0  40.0 

4  9  27.1 

-  8  40.6 

-  5  32.5 

-  0  45.9 
4  0  36.4 


4  4 

4  4 
4  5 
4  7 
4  7 


4 
4 


4 
4 
4 
4 


4 
4 


2 

•» 

o 
5 

8 

7 

2 
2 

3 
3 
4 

2 

0 
0 
2 
2 


0.6 
2.4 

0.8 
30.8 
45.8 

30.2 
2.9 
9.5 
9.8 

52.4 

10.4 
38.7 
7.5 
36.5 
42.2 

3.2 
36.6 
30.6 

6.0 

18.9 


4  2  33.0 


-0.8058 
4I.O66O 
-1.3500 
-1.3555 
-0.1799 

40.431 1 
-0.0516 
-0.3191 
40.9922 
-0.9906 

-0.6378 
40.9095 
-0.5821 
-1.2410 
-0.1033 

-0.6034 
-0.6936 
-0.6106 
40.8853 
-0.0313 

40.4024 
-1.2040 
-1.1270 
-0.0310 
40.6485 

-0.1379 
40.1534 
41.1440 
40.1876 
40.7285 

40.8708 
-0.8515 
-0.8445 
40.2771 
40.9170 

40.4398 
40.6193 
-0.0053 
-0.1088 
40.7389 

-1.2870 
-1.2880 
40.4722 
40.1580 
40.8241 

40.3632 
-0.8966 
40.7241 
41.2960 
-0.8061 

40.3721 
40.2608 
40.0252 
40.5696 
40.5291 

40.3729 


0.4953 
0.4966 
0.4969 
0.5027 
0.5097 

0.5091 
0.5131 
0.5137 
0.5232 
0.5246 

0.5294 
0.5297 
0.5351 
0.5383 
0.5403 

0.5403 
0.5406 
0.5406 
0.5418 
0.5454 

0.5474 
0.5484 
0.5498 
0.5501 
0.5499 

0.5496 
0.5483 
0.5482 
0.5482 
0.5450 

0.5428 
0.5411 
0.5403 
0.5391 
0.5383 

0.5376 
0.5374 
0.5373 
0.5364 
0.5364 

0.5322 
0.5315 
0.5315 
0.5303 
0.5302 

0.5294 
0.5295 
0.5295 
0.5295 
0.5304 

0.5311 
0.5311 
0.5314 
0.5319 
0.5319 

0^321 


-0.2593 
0.2522 
0.2468 
0iJ308 
0.2102 

-0.2102 
0.1953 
0.1944 
0.1610 
0.1551 

-0.1362 
0.1357 
0.1104 
0.0918 
0.0819 

-0.0806 
0.0797 
0.0782 
0.0721 
0.0456 

-0.0228 

-0.0116 

4O.OI97 

0.0439 

0.0636 

40.0697 
0.0984 
0.0996 
0.1017 
0.1377 

40.1581 
0.1712 

0.1780 
0.1878 
0.1904 

40.1972 
0.1973 
0.1988 
0.2040 
0.2045 

40.2365 
0.2403 
0.2406 
0.2552 
0.2555 

40.2667 
0.2673 
0.2677 
0.2681 
OJ2804 

40J2821 
0.2827 
0.2828 
0.2839 
0.2841 

40.8841 


Limiting 
Parallels. 


N. 


o 
4  1 
48O 
-42 
-47 
427 

46O 

431 

418 
466 

-24 

-  5 
465 

-  5 
-53 
4I6 

-10 
-14 
-10 
462 
4I7 

438 
-55 

-48 
4I6 
458 

4l3 

431 

463 
433 
465 

466 

-  4 

-  3 

447 

468 

457 
466 
433 
429 
470 

-39 
-39 
465 
449 
477 

462 

-  5 
479 
48O 
4  1 

465 
458 
4^5 
478 
475 

466 


S. 


-90 
-14 
-90 
-79 
-54 

-21 

-47 
JSA 
4l4 
-90 

-90 
4  9 
-85 
-81 
-52 

-88 
-90 
-90 
4  8 
-46 

-20 
-90 
-90 
-^6 

-  7 

-52 
-35 
429 
-33 

-  3 

4  5 
-90 
-90 

-29 

4  8 

-21 
-11 
-44 

-50 

-  6 

-90  I 
-88 
-19; 
-36' 
0 

-25 
-90 

-  6 
434 
-90 

-25 
-31 
-43 
-15 
-17 

-25 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 


FEBBUASY. 


Tm  8tab*b 


▲t  Ooxjuscnox  ix  S.  ▲. 


LiniUiig 
PumltoU. 


Vame. 


B.A.C.1I70 
B.  A.C.I  189 

3^  Tauri 

33  Tauri 

B.A.C.1238 

36  Tauri 
X  Tauri 

B.A.C.I347 
62  Tauri 
136  Tauri 

49  Aurigc 

53  Auriga 

54  Aurigc 

25  Gominorum 

26  G«minorum 

W.  Yi,  1656 

47  Geminorum 

53  GeiDinorum 

59  Geminorum 

I  Geminorum 

^  Geminorum 
B.A.C.2472 

V  Geminorum 
e  Geminorum 
f  Geminorum 

»>  Cancri 
ci*  Cancri 
iff^  Cancri 
f*  Cancri 
X  Cancri 

V*  Cancri        mmli. 
v>  Cancri 
■;>  Cancri 
ff*  Cancri 
f  Cancri 

79  Cancri 

B.A.C.3I36 
B.A.C.3206 
If  L«eonia 


Bed'na  from 

Mag. 

6.3 

1803.O. 

Aa 

Aa 

-o'.35 

+7'iJ 

6.0 

0.33 

6.9 

6.0 

0.28 

7.1 

6.3 

0.29 

7.4 

6.3 

0.26 

7.5 

6.0 

-0.23 

+7.5 

5.7 

0.14 

8.7 

7.3 

0.13 

8i2 

6.0 

-0.12 

8.3 

5.3 

+0.51 

9.7 

5.7 

+0.78 

+9.1 

6.0 

0.81 

9.3 

6.0 

0.82 

9.0 

6.5 

0.83 

8.9 

6.0 

0.86 

9.1 

e.2 

+0.95 

+7.9 

6.0 

1.00 

7.7 

6.3 

1.03 

7.9 

6.9 

1.07 

7.5 

4.0 

1.09 

7.5 

6.3 

+1.12 

+7.3 

8.0 

1.12 

7.3 

4.3 

1.14 

6.9 

6.0 

1.17 

6.1 

5.0 

li23 

5.8 

6.0 

+]ii5 

+5.4 

6.3 

1.25 

5.3 

6.8 

li29 

5.1 

5.7 

li29 

5.0 

6.7 

1.31 

4.2 

6.0 

+1.35 

+4.0 

5.8 

1.35 

3.8 

6.0 

1.37 

3.7 

5.7 

1.37 

3.7 

5.0 

1.46 

1.3 

6.3 

+1.47 

+1.3 

6.3 

1.46 

1.0 

6.3 

1.47 

+0.2 

3.3 

+1.50 

-2.6 

Apparent 
>eclina(ioz 


Decl 


on. 


WMhiniorton 
HeanTtne. 


+2^    5.6 

21  55.3 

22  10.3 
22  52.0 
22  54.1 

+23  48.7 
25  22.7 


d    h 
99    9 

10 

12 

12 

14 


m 
21.0 

0.8 
50.9 
55.3 
30.0 


24 
24 


9.5 
3.2 


27  35.4 


+28 
29 


6.4 
4.6 
28  21.5 

28  17.8 

29  4.8 

+26  59.7 

27  2.0 

28  5.1 

27  50.8 

28  0.7 


+28 
28 
27 
26 
27 


8.3 
8.0 
8.1 
2.4 
2.6 


+25  41.2 

25  23.1 

26  9.6 
25  50.0 
24  21.6 

424  53.2 
24  30.1 
24  26.6 
24  27.0 
22  28.7 

+22  25.8 
21  43.4 
20  15.0 

+17  17.1 


15  52.2 
23  9.5 
23  32.6 
23  44.7 

94  10  17.0 

9ft  2  11.7 
3  23.3 

3  50.9 

4  32.0 

5  49i2 

13    9.8 

16  4.8 

17  49.4 
21  9.9 
21  37.4 

23  12.6 
23  32.4 

96  1  37.1 
4  51.5 
8  33.4 

11  32.6 
11  52.2 
15  16.1 

15  22.4 
19  29.3 

21  59J2 

22  47.6 

23  59.6 

97  0  36.5 

16  0.3 

16  26.0 

17  51.9 
22  46.0 

18  9.1 


Hour  Angle 
H 

y 

h    m 

+  3  51.8 

-0.9570 

+  4  30.1 

+0.3493 

+  7  13.8 

+0.6927 

+  7  18.0 

-0.0979 

+  8  49.1 

+0.13:)5 

+10    8.1 

-0.5590 

-  6  51.5 

-1.0140 

-  6  28.2 

+0.2788 

-  6  27.6 

+0.4140 

+  2  51.3 

+0.1138 

-  5  53.3 

-0.1346 

-  4  44.6 

-1.1400 

-  4  18.2 

-0.4107 

-  3  38.7 

-0.3579 

-  2  34.7 

-1.1830 

+  4  37.9 

+0.7254 

+  7  25.8 

+0.5518 

+  9    6.2 

-0.6255 

-11  41.4 

-0.5883 

-11  15.0 

-0.7852 

-  9  43.7 

-1.0320 

-  9  24.6 

-1.0510 

-  7  24.9 

-0.1883 

-  4  18.2 

+0.6615 

-  0  45.0 

-0.7221 

+  2    7.1 

+0.3621 

+  2  25.9 

+0.6387 

+  5  41.9 

-0^99 

+  5  48.0 

-0.2269 

+  9  45.4 

+0.7809 

-11  50.4 

-0.0964 

-11     3.9 

+0.1912 

-  9  54.6 

+0.0827 

-  9  19.1 

-0.0121 

+  5  30.7 

-0.4519 

+  5  55.5 

-0.4778 

+  7  18.3 

0.0000 

-11  58.0 

+0.6160 

+  6  45.5 

-0.3268 

0.5692 
0.5698 
0.5718 
0.5718 
0.5729 

0.5737 
0.5781 
0.5786 
0.5786 
0^924 

0.5929 
0.5927 
0.5927 
0.5926 
0.5925 

0.5906 
0.5895 
0.5889 
0.5876 
0.5872 

0.5866 
0.5860 
0.5852 
0.5835 
0.5813 

0.5795 
0.5795 
0.5776 
0.5769 
0.5741 

0.5725 
0.5720 
0.5711 
0.5705 
0.5585 

0.5576 
0.5568 
0.5527 
0^373 


N. 


+0.1803 
0.1785 
0.1718 
0.1718 
0.1678 

+0.1646 
0.1462 
0.1452 
0.1446 

+0.0428 

-0.0080 
0.0118 
0.0133 
0.0153 
0.0196 

-0.0427 
0.0516 
0.0571 
0.0672 
0.0686 

-0.0732 
0.0743 
0.0805 
0.0900 
0.1005 

-0.1088 
0.1097 
0.1  MIO 
0.1192 
0.1302 

-0.1366 
0.1387 
0.1416 
0.1432 
0.1781 

-0.1790 
0.1821 
0.1917 

-0.2237 


o 

-  9 

+65 
+86 
+38 
+51 

+13 
-16 
+61 

+70 
+50 

+36 
-31 
+20 
+23 
-36 

+90 
+83 
+  8 
+10 

-  2 

-20 
-22 
+34 
+90 
+  3 

+66 
+90 
+13 
+31 
+90 

+38 
+55 

+48 
+43 
+19 

+18 
+44 
+86 
+26 


8. 


-6? 
-13 
0 
-35 
-22 

-59 
-«5 
-13 
-6 
-12 

-22 
-61 

-38 
-35 
^1 

+20 
+10 
-56 
-54 
-62 

-62 

-62. 

-31 

+12 

-63 

-  5 
+  9 
-55 
-37 
+15 

-31 
-17 
-23 
-28 
-55 

-67 
-31 

-  1 

-55 


MABCH. 


42  LmoniB 

B.A.C.3579 
i  L«eonte 
B.A.C.3837 

B.A.C.4039 

h  Virginia 

10  Virginia 

tf  Virginia 

y  Virginia  (mem 

Saturit 

38  Virginia 
k  Virginia 
k  Virginia 

B.  A.  C.  4591 
X  Virginia 

B.A.C.4896 


6.0 

+1.49 

-3.5 

7J2 

1.49 

3.8 

5.7 

1.48 

4.1 

6.3 

1.40 

6.2 

7.5 

1.32 

8.1 

5.8 

+1.31 

-8.3 

6.4 

1.27 

8.5 

4.0 

1.23 

8.5 

)  3,1 

1.18 

9.2 

6.2 

+1.12 

-9.5 

5.9 

1.11 

9.6 

5.8 

0.98 

9.4 

6.0 

0.92 

9.7 

5.0 

0.81 

9.5 

6.6 

+0.69 

-8.7 

+15 

14 

14 

8 

4 

+  4 
+  2 

-  0 
0 
2 

-  2 
3 
9 
9 

12 


30J& 
53.3 
41.1 
38.7 
4.5 

14.9 
29.7 

4.5 
52.0 

1.0 

58.5 
14.3 
37.0 
10.5 
52.9 


-17  20.8 


9 

3 


1  1.8 
4  22.9 
6  1.1 

2  51.6 

1  55.1 

2  49.9 
8  1.8 

13  31.3 

1  19.7 

6  28.3 


7 
11 

5 
12 

5 


34.3 
5.1 

lOOJ 
54.4 
68.0 


22  56.5 


JO 
.  7 

•  5 

•  9 
.11 


35.2 
20.6 
45JS 
33.6 
10.5 


-10  17.4 

-  6  14.3 
+  0  5.9 
+11  34.4 

-  7  25.6 


6 
2 

9 
1 
9 


21.4 
56.5 
21.0 
50.4 
15.7 


+  7  13.3 


-0.0368 
-0.1666 


0.6316 
0.5286 
-0.3422 '  0.5278 
+0.8726;  0.5144 
0.5032 


-0.2823 

-0.7111 
-0.2116 


0.5027 
0.5012 
+1.0920  I  0.4995 
-1.1840!  0.4973 
-1.2970  0.4990 

-0.5475  j  0.4962 
-1.1810  0.496^ 
+1.125C,  0.4963 
-1.276C  0.4974 
-lii75C'  0.5013 

-0.069P  0.5071 


-0i»26 

+42 

0iS366 

+35 

0M38'A 

+26 

0J2564 

+90 

0.2654 

♦29 

-0.2654 

+  7 

0.2660 

+33 

0J2661 

+JK) 

0.2641 

-23 

0.2638 

-33 

-0.2622 

+16 

0.2609 

-23 

0.2508 

+80 

0.2451 

-34 

0.2292 

-37 

-OJ»W 

+32 

-40 
-47 
-57 
+  4 

-59 

-85' 

-55 

♦16 

-90 

-90 

-77 

-90 
+19 
-90 
-90 

-48 


422 


OCCULTATIONS,  1893. 


ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 


MARCH. 


Thb  Stab'b 


Nvne. 


I 


10  Librie 
1 1  LibrflB 
1 3  Libra 

B.A.C.5S254 
6  Scorpii 

li)  Scorpii 
a  Scorpii 
25  Scorpii 
31  Ophiuohi 
B.A.C.5800 

A  Ophiuchi 

B.  AC.  5813 
38  Ophiuchi 
43  Ophiuchi 
3  Sagittarii     var. 

B.A.C.6ia7 
B.A.C.6I94 

^  Sagittarii 

r  Sagittarii 
B.A.C.6628 

B.  A. C. 6666 
u  Sagittarii 
B.A.C.7077 
B.A.C.7237 

X  Capricorn! 

0  Capricorni 
33  Capricorni 

35  Capricorni 

37  Capricorni 

38  Capricorni 

e  Capricorni 

K  Capricorni 
B.A.C.7550 
B.A.C.7835 
56  Aqaarii 

«  Piscium 
C  Piscium 
88  Piscium 
B.A.C.410 

54  Cdti 
Jupiteh 
B.A.C.609 

29  Arietis 

36  Arietis 

40  Arietis 
IT  Arietis 
p>  Arietis 
p*  Arietis 
fp  Arietis 

50  Arietis 
54  Arietis 

c)  Arietis 

^  Arietis 

r*  Arietis 

r*  Arietis 


Red'na  from 

lilag. 
6.5 

1883.0. 

Aa 

A8 

4-0.69 

^'.a 

5.0 

0.61 

8.4 

6.5 

0.61 

8.5 

6.8 

0.43 

7.5 

2.3 

0.40 

8.0 

5.1 

+0.32 

-7.6 

3.4 

0.32 

7.1 

7.0 

0.20 

7.3 

6.7 

0.13 

7.3 

7.5 

0.09 

6.8 

4.9 

+0.08 

-7.0 

6.8 

0.08 

7.0 

6.7 

0.08 

7.0 

5.8 

+0.05 

6.5 

4.6 

-0.04 

6.7 

5.1 

-0.12 

-6.6 

5.1 

0.17 

7.1 

3.7 

0.27 

6.6 

3.6 

0.35 

7.0 

5.9 

0.42 

6.9 

5.8 

-0.43 

-7.2 

5.1 

0.51 

7.5 

6.4 

0.65 

7.7 

6.9 

0.71 

8.0 

5.4 

0.75 

8.5 

5.5 

-0.77 

-8.6 

5.7 

0.80 

8.6 

6.2 

0.80 

8.4 

6.0 

0.82 

8.6 

6.9 

0.82 

8.6 

4.7 

-0.82 

-8.8 

5.0 

0.84 

8.9 

6.3 

0.84 

Sf7 

6.5 

0.94 

9.1 

63 

0.94 

8.8 

5.5 

-1.13 

-4.4 

4.8 

1.14 

4.0 

6.2 

1.13 

4.1 

6.0 

1.11 

3.6 

5.5 

-1.09 

-1.8 

6.0 

1.08 

-1.2 

6.3 

1.01 

+0.8 

6.5 

0.97 

1.9 

6.3 

-0.96 

+2.3 

6.7 

0.97 

2.1 

7.0 

OM 

2.4 

6.0 

0.95 

2.5 

6.0 

0.94 

2.5 

6.8 

-0.93 

+2.7 

6.3 

0.90 

3.2 

4.0 

0.90 

3.5 

4.7 

0.90 

4.1 

5.0 

0.88 

4.3 

5.3 

-0.86 

+4.2 

ApT>arent 
Declination 


-if  55.0 
19  23.3 
19  14.7 
23  39.6 
22  19.1 

-23  54.8 
25  20.2 
25  20.1 

25  59.6 

26  51.5 

-26  26.8 
26  23.6 

26  30.8 
28    2.4 

27  47.5 


-28 
27 
27 
27 
28 

-27 
26 
25 
24 
21 

-21 
21 
21 

20 
20 


28.2 
4.9 
6.1 

49.7 
4.4 

12.3 
35.1 
18.4 
11.1 
37.5 

5.9 
18.5 
39.6 
33.8 
43.7 


-19  56.8 
19  21.3 


20 

13 

-15 


6.6 

27.9 
8.1 


2rEW 

+  5    4.9 

7    0.5 

6  25.6 

6  51.0 


+10 
10 
11 
14 
17 


30.8 
7.3 
46.5 
33.6 
18.7 


+17  50.3 
17  1.1 
17  18.1 
17  54.0 

17  35.9 

+17  34.9 

18  23.2 

19  19.4 

20  39.0 
20  45.8 

+20  21.6 


At  CoKJUHcnoN  iv  B.  ▲. 


Waablnirton 
Mean  Time. 


d 


8 


h 
23 

9 
10 

6 

9 

19 
19 
7 
15 
19 


m 

4.4 

30.1 

3.7 

12.0 

20.6 

3.8 
17.7 
21.5 
35.5 

53.8 


20  26.5 

20  50.3 

21  27.3 
lO    0    0.0 

10  50.4 


11 


19 

0 

12 

21 

19    5 


53.5 
17.9 
19.7 
32.8 

8.5 


7  29.0 

18  45.0 

13  10  58.2 

19  52.9 

14  2  50.6 


Iff 


6 

9 

11 

14 

14 

15 
18 
18 
16 
16 


1.0 
50.8 
14.1 
41.2 
42.9 

42.2 
13.6 
29.3 
5.4 
12.5 


MOON. 

IS  18  38.2 
21  4.7 
21  32.1 

19    1  18.4 


90 


13 
15 
17 
8 
13 


65.7 

28.9 
43.9 
20.8 
11.9 


14  58.9 

15  18.9 

17  41.3 

18  3.4 
18  18.6 


91 


20 

23 

0 

1 

4 


2.5 
17,8 
38.3 
59.0 
35.1 


5  13.3 


Hoar  Angle 
H 


h 
+  7 

-  6 

-  5 
-10 

-  7 

+  1 
+  2 
-10 

-  2 
+  1 


+ 
+ 
+ 
+ 
-  7 


2 
2 
3 
5 


+ 
+ 

+ 
+ 


1 

5 
6 
1 

9 


+11 

-  1 
-10 

-  1 
+  5 

+  8 
-11 

-10 

-  7 

-  7 


m 
21.0 

32.9 

59.3 

27.9 

25.4 

59.2 

12.7 

7.2 

9.6 

59.9 

31.5 
54.6 
30.3 
57.8 
34.2 

9.9 
24.9 
59.0 
54.2 
13.8 

29.3 

39.0 

0.3 

24.2 

18.8 

22.6 
55.5 
35.1 
15.0 
13.4 


6  16.2 
3  50.0 
34.7 
42.2 
35.3 


3 
6 
6 


-  6  35.7 

-  4  14.0 

-  3  47.5 

-  0  58.8 

-11  57.4 
-10  27.4 

-  8  17.0 
+  5  49.0 
+10  29.6 


-11 
11 
.  9 

.  8 
.  8 


47.3 
28.1 
10.9 
49.6 
35.0 


-  6  54.9 

-  3  46.9 

-  2  29.3 

-  1  11.6 
+  1  18.5 

+  1  55.3 


+0.5316 
+0.0571 
-0.2100 
+1.1090 
-0.8706 

-0.5163 
+1.0270 
-0.4567 
-1.1110 
+0.0221 

-0.4778 
-0.5678 
-0.4852 
+1.0080 
+0.0916 

+0.5242 
-1.0740 
-0.9984 
+0,0870 
+0.7586 

-0.0252 
+0.2631 
+0.8230 
+0.9616 
-0.5799 

-0.5683 
+0.3623 
+0,9965 
+0.5218 
+0.6908 

+0.0785 
-0.0261 
+0.8166 
-1.2160 
+0.5369 

+0.4105 
-0.8322 
-0.1217 
+0.5099 

+0.3045 
+1.1140 
+0.0682 
+1.0082 
-0JJ674 

-0.6741 
+0.2230 
+0.4894 
-0.0233 
+0.3345 

+0.7456 
+0.6627 
+0.0183 
-1.0200 
-0J>851 

-0.0483 


0.5094 
0.5119 
0.5119 
0.5216 
0.5232 

0.5282 
0.5284 
0.5346 
0.5391 
0.5411 

0.5413 
0.5413 
0.5419 
0.5426 
0.5473 

0.5501 
0.5513 
0.5539 
0.5554 
0.5555 

0.5555 
0.5547 
0.5521 
0.5498 
0.5480 

0.5471 
0.5462 
0.5456 
0.5444 
0.5448 

0.5443 
0.5437 
0.5436 
0.5375 
0i>375 

0.5389 
0.5388 
0.5398 
0.5409 

0.5467 
0.5392 
0.5488 
0.5568 
0.5598 

0.5610 
0.5611 
0.562<) 
0.5629 
0.5630 

0.5641 
0.5658 
0.5674 
0.5679 
0.5701 

0.5701 


y 


-0.2086 
0.1940 
0.1934 
0.1601 
0.1542 

-0.1357 
0.1352 
0.1101 
0.0918 
0.0820 

-0.0805 
0.07f)6 
0.07rt3 
0.0722 
0.0458 

-0.0230 

-0.0117 

+0.0198 

0.0439 

0.0640 

+0.0702 
0.0990 
0.1389 
01595 
0.1749 

+0.1816 
0.1 8i^ 
0.1923 
0.1991 
0.1988 

+0.2013 
0.2058 
0.2064 
0.2422 
0.2423 

+0J2821 
0.2808 
0.2806 
0.2786 

+0.2660 
0.2631 
0.2643 
0.2451 
0J33r3 

+0.2342 
0.2340 
0.2294 
0.2287 
0.2282 

+0,2252 
0.2188 
0.2160 
Oi2r34 

0.2080 

+0J2065 


Limiting 
Parallela. 


N. 


+65 
+37 
+24 
+66 
-16 

+  1 
+65 
+  1 

-40 

+2:^ 

-  3 
+  8 

-  3 
+62 
+23 

+46 
-44 

-38 
+22 
462 

+19 
+37 
465 
+66 
+  1 

+  3 
+52 

+68 
462 
469 

+38 
+33 
+70 
-31 
+68 

+68 
+  1 
+38 
+75 

+61 

+90 
+47 
+90 
+14 

+  8 
+56 
+73 
+43 
+63 

+90 
+90 
+45 
-15 
+12 

+41 


o 

.16 
-40 
-56 
+23 
-90 

-78 
+17 
-74 
-90 
-43 

-76 

—85 

-77 
+18 
-39 

-14 
-90 
-90 
-38 
0 

-45 
-29 
+  4 
+12 
-83 

-82 
-24 
+13 
-16 

-  6 

-40 
-45 
+  1 
-90 
-16 

-22 
-83 
-50 
-17 

-26 

+2(» 
-37 
+16 

-72 
-26 
-12 
-37 
-19 

+  3 

-  1 

-:w 

-69 
-65 

.36 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

MAY. 

Thm  8TAB*a 

At  COHJUxcnoN  ix  &.  A. 

Limiting 
PanUlelfl. 

Hame. 

Mag. 

Red'na  from 
1893.0. 

▲pparent 
Deonnat.1an. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

x> 

y* 

N. 
+3.? 

1 
-43 

Aa 

A6 

e  Capricorni 

4.7 

+0*71 

•4a 

-19*567 

d     h    m 
8    9  33.5 

h    m 
-  9    O.I 

+0.0330 

0.5399 

+01966 

K  Capricorni 

5.0 

0.68 

0.3 

19  31.3 

13     1.7 

-  6  36.0 

-0.0693 

0.5391 

0.3013 

+31 

-48 

1        B.A.C.7550 

6.3 

•0.68 

0.3 

30    6.5 

13  176 

-  6  10.6 

+0.7861 

0.5390 

0.3018 

+70 

-  1 

•  50  Aquarii 

6.1 

0.40 

0.5 

14     4.3 

•    8  13.4 

-10  54  0 

-1.3630   0.5341 

0.3330 

-3T 

.90 

B.  AC.  7835 

6.5 

0.37 

-0.5 

13  37.8 

10  54.8 

-  8  16.8 

-1.3680   0.5334 

0.3366 

-:j7 

-90 

56  Aquarii 

6^ 

+0.37 

+0.1 

-15    8.0 

11     3.1 

-  8    9.8 

+0.5183   0.5334 

+0.3:)68 

+67 

-17! 

74  Aquarii 

6.0 

0.33 

-0.3 

13  ll.l 

33  33.0 

+  3  49.H 

+0.1999   0.5317 

0.350!! 

+51 

-33 

75  Aquarii 

7.0 

0.33 

0.0 

13  45.5 

33  41.5 

+  3    7.5 

+0.8740 

0.5317 

0.3514 

+77 

+  3 

•    V'  Aquarii 

4.1 

O.OJ) 

0.3 

9  40.3 

MO    9  31.9 

-10  31.9 

+0.4071 

0.5316 

0.3636 

+65 

-33 

•    ;i;  Aquarii 

5.3 

0.07 

0.6 

8  18.6 

9  51.8 

-10    3.9 

-0.8693 

0.5314 

0.3639 

-  4 

-90 

^*  Aquarii 

4.3 

+0.08 

-O.l 

-  9  46.0 

10  33.4 

-  9  33.3 

+0.7707 

0.5316 

+0.3634 

+76 

-  4 

tl'"^  Aquarii 

4.8 

+0.08 

+0.1 

10  11.7 

10  53.3 

-  9    3.4 

+1.3500 

05317 

0.3640 

+80 

+40 

24  Piacium 

6.1 

-0.13 

-0.8 

3  45.0 

11    3  31.4 

+  7    3.4 

-0.7769 

0.5333 

0.3764 

+  3 

-SK) 

'i7  Piacium 

5.1 

0.15 

0.5 

4    9.0 

6  19.6 

+  9  46.3 

+0.4083 

0.5340 

0.3779 

+67 

-33 

1  311  Piacium 

5.0 

0.17 

0.5 

3  37.4 

7  51.3 

+11   15.0 

+0.3940 

0.5344 

0.3787 

+60 

-39 

D.A.C.B35I 

8.0 

-0.17 

-0.6 

-  3  31.7 

7  57.6 

+11  31.1 

+0.0578 

0.5344 

+0.3787 

+47 

-41 

4  Ceti 

6.0 

0.19 

0.5 

3    8.7 

10  43.3 

-  9  58.4 

+0.6070 

0.5350 

0.3800 

+83 

-13 

5  Ceii 

6.0 

0.31 

0.5 

3    3.6 

10  56.8 

-  9  45.1 

+0.5679 

0.5350 

0.3800 

+78 

-15 

B.  A.C.5 

5.7 

031 

05 

3  49.1 

11  11.7 

-  9  30.7 

+0.40a5 

0.9ii50 

0.3800 

+67 

-33 

10  Ceti 

6J3 

0.39 

0.4 

-  0  38.5 

19  48.8 

-  1   10.3 

+0.6355 

0.5381 

0.3838 

+84 

-13 

B.  AC.  337 

6.7 

-0.43 

-0.3 

+  3  48.3 

19    7  31.1 

+10    9.3 

.+0.4653 

0.5334 

+0.3833 

+71 

-30 

73  Piacium 

5.9 

0.49 

-0.3 

5    5.0 

13  50.6 

-  7  43.7 

-0.0300 

o.5:h>5 

0.3833 

+43 

-45 

;  77  Piacium 

5.9 

0.48 

0.0 

4  30.3 

14  17.1 

-  7  18.1 

+0.8385 

0.5:)67 

0.3833 

+90 

0 

t  Piacium 

5.5 

0.50 

-0.3 

5    5.0 

15  386 

-  6    9.0 

+0.4396 

0.5375 

0.3818 

+69 

-31 

^  Piacium 

4.8 

0J>4 

0.4 

7    0.6 

17  54.9 

-  3  47.5 

-0.8069 

0.5389 

0.3809 

+  3 

-70 

■  CM  Piacium 

6.3 

-0.53 

-0.3 

♦  6  35.7 

18  335 

-  3  30.8 

-0.0983 

0.5394 

+0.3806 

+39 

-48 

fi.A.C.4tO 

6.0 

0.57 

-0.1 

6  51.1 

33    8.0 

+  0  169 

+0.531 1 

0.5416 

0.3790 

+76 

-16 

54  Ceti 

5.0 

0.67 

+0.4 

10  :<08 

13  10  37.3 

-11  39.4 

+0.3367 

0.5511 

0.3704 

+63 

-35 

B.  AC.  609 

6.0 

0.70 

0.5 

11  46.5 

14  31.6 

-  8    3.0 

+0.0856 

0.5.531 

0.3668 

+48 

-36 

39  Arietia 

6.3 

0.78 

1.3 

14  33.6 
NEW 

14    4  36.7 
MOON. 

+  5  41.1 

+1.0310 

0.5659 

0J^489 

+90 

+17 

W.  iv,  1431 

6.0 

-0.75 

+7.3 

+37  53.8 

1«  16  33.3 

-  8  59.6 

-1.1 190 

0.6115 

+0.0977 

-87 

-63 

49  Auriga 

5.7 

0.40 

9.1 

38    6.4 

17  33  47.3 

-  3  55.0 

+0.0365 

0.6113 

-0.0093 

+45 

-13 

53  Auriga 

6.0 

0.37 

9.3 

39    4.7 

33  54.7 

-  3  50.5 

-0iM99 

06108 

0.0131 

-14 

-61 

54  Auri^ 
35  Geminonim 

6.0 

0.36 

9.3 

38  31.6 

18    0  30.7 

-  3  36.6 

-0.3433 

0.6108 

0.0147 

+30 

-38 

6.5 

0.35 

93 

38  17.9 

0  59.4 

-  1  48.6 

-0.1931 

0.6103 

0.0169 

+33 

-36 

.  38  Geminorum 

6.0 

-0.34 

+9.4 

+39    4.9 

3  13.1 

-  0  39.1 

-0.9938 

0.6098 

-0.0313 

-17 

-61 

W.  vi,  1656 

8.3 

034 

9.0 

36  59.8 

9    8.6 

+  5  59.3 

+0iJ509 

0.6059 

0.0451 

+90 

-37 

47  Geminorum 

6.0 

0.19 

9.0 

37    3.1 

11  54.4 

+  8  38.0 

+0.6n6 

0.6043 

0.0543 

+90 

-17 

53  Geminorum 

6.3 

0.17 

9.3 

38    5.3 

13  33.9 

+10  13.3 

-0.4666 

0.6030 

0.0597 

+18 

-45 

5£l  Geminorum 

6.9 

0.13 

9.3 

37  50.9 

16  44.7 

-  -10  44.0 

-0.4373 

0.6005 

0.0707 

+19 

-44 

1  Geminorum 

4.0 

-0.11 

+9J2 

+38    0.7 

17  11.0 

-10  18.9 

-0.6337 

0.6008 

-0.0714 

+  8 

-67 

6'  Geminorum 

5.3 

0.09 

9.3 

38  30.4 

18  31.0 

-  9    3.3 

-1.0590 

0.5989 

0.0757 

-33 

-63 

i^' Geminorum 

6.3 

0.09 

9.3 

38    8.3 

18  41.8 

-  8  51.9 

-0.8706 

0.5989 

0.0764 

-7 

-63 

fi.  A.  C.  3473 

8.0 

0.09 

9.3 

38    8.0 

19    0.7 

-  8  33.7 

-0.8908 

0.5989 

0.0774 

-  8 

-63 

V  Geminorum 

4.3 

-0.06 

9.0 

37    8.1 

30  59M 

-  6  39.6 

-0.0503 

0.5975 

0.0835 

+41 

-34 

e  Geminorum 

6.0 

0.00 

+8.7 

+36    3.4 

19    0    6.1 

-  3  41.1 

+0.7776 

0.5948 

•0.0930 

+90 

+19 

f  Geminorum 

5.0 

+0.06 

8.8 

37    3.6 

3  39.1 

-  0  16.8 

-0.5839 

0.5916 

0.1038 

+11 

-56 

V*  Cancri 

6.0 

0.10 

8.4 

35  41.3 

6  31.7 

+  3  38.6 

+0.4744 

0.5883 

0.1130 

+75 

0 

u*  Cancri 

6.3 

010 

8.3 

35  33.1 

6  50.6 

+  3  46.8 

+0.7439 

0.5883 

0.1139 

+90 

+15 

^Cancri 

6.8 

0.15 

8.4 

36    9.6 

10    7.5 

+  5  55.7 

-0.4350 

0.5856 

0.1333 

+30 

-48 

^Cancri 

5.7 

+0.15 

+8.3 

+35  50.0 

10  13.5 

+  6    1.5 

-0.1063 

0.5853 

-0.1335 

+38 

-30 

X  Cancri 

5.0 

0.31 

7.7 

34  31.6 

14  13.7 

+  9  51.3 

+0.8763 

0.5813 

0.1334 

+90 

+31 

»i  Cancri        muU. 

6.0 

0J1» 

7.8 

34  53.3* 

16  38.4 

-11  48.8 

+0.0118 

0.5783 

0.1397 

+45 

-36 

1^  Cancri 

5.8 

0.36 

7.6 

34  30.1 

17  35.5 

-11     3.5 

+0.3930 

0.5n3 

0.1417 

+63 

-13 

V*  Cancri 

6.0 

0.38 

7.5 

34  36.6 

18  35.5 

-  9  56.3 

+0.1848 

0.5763 

0.1446 

+55 

-18 

v«  Cancri 

5.7 

+Oi28 

+7.4 

+34  37.0 

19  11.5 

-  9  31.7 

+0.1085 

0.5759  -0.14631 

+50 

-33 
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BLBMBNTTS  FOR  THE  PRBDIOTION  OF  O0OULTATION8. 


MAY. 


Trb  STAE*a 


Name. 


^  Cancri 
79  Cancri 

B.A.C.3I38 
li.A.C.3206 
If  Leonis 

42  Leonis 
B.A.C.3579 

i  Leonis 
B.  AC.  3837 
B.  A.C.4039 

b  Virginia 

13  Virginia 

ij  Virginia 

Saturn 

y  Virginia  {msan.) 

38  Virginia 
k  Virginia 
0  Virginia 
h  Virginia 
A  Virginia 

B.  A.C.4896 
10  Librn 
( >  Librv 
(3  Librie 

B.A.C.0254 

6  Scorpii 
19  Scorpii 

a  Scorpii 
25  Scorpii 

B.A.C.5800 

A  Opiiiuchi 

B  A.C.5813 
38  Opbiucbi 

43  Opbiucbi 

3  Sagittarii      var. 

B.A.C.6ia7 
B.A.C.6I94 


M«jc. 


Bed*iia  from 
1893.0. 


Aa 


5.0 
6.3 
6.3 
6.3 
3.3 

6.0 
7.2 
5.7 
6.3 
7.5 

5.8 
6.1 
4.0 

3.1 

6.2 
5.9 
4.7 
5.8 
5.0 

6.6 
6.5 
5.0 
6.5 

5.8 

2.3 
5.1 
3.4 
7.0 
7.5  j 

4.9' 
68  = 
6.7 
5.8 
6.4 

5.1 
5.1 


+0.50 
0.50 
0.52 
0.57 
0.80 

+0.87 
0.90 
0.91 
1.07 
1.25 

+1.27 
1.32 
1.33 

1.43 

+1.47 
1.50 
1.54 
1.62 
1.79 

+1.92 
1.92 
2.00 
201 
2.17 

+2.17 
2.23 
2.25 
2.31 
2.37 

+2.36 
2.37 
237 
2.40 
2.42 

+2.41 

+2.40 


Aa 


+  ^:9 
5.9 
5.6 
4.8 
2.2 

+ 1.1 

0.7 
+  0.5 
-  3.4 

6.7 

-6.7 

8.7 

8.6 

9.5 

-10.5 
10.7 
11.3 
13.0 
14.0 

-14.5 
14.6 
14.5 
14.5 
13.8 

-13.5 
12.7 
12.7 
11.6 
10.3 

-10.2 

10.2 

10.1 

9.8 

8.3 

-  7.1 

-  6.6 


Apparect 
Deolination, 


+2sf  28.8 
22  259 
21  43  5 
20  15.1 
17  17.1 


+15 

14 

14 

8 

4 

+  4 

-  0 

0 

0 

0 


30.9 
53.4 
41.2 
38.8 
4.6 

15.0 

11.7 

4.4 

4.0 
52.0 


-  2  58-5 

3  14.3 

4  58.3 
9  37.0 

12  52.9 


-17 
17 
19 
19 
23 


20.9 
55.1 
23.4 
14.8 

39.7 


-22  19.2 
23  54.9 
25  20.3 

25  20.2 

26  51.6 

-26  26.9 
26  23.7 

26  30.9 
28  2.5 

27  47.5 

-28  28.2 
-27  4.9 


At  CoHjuvcnoN  nr  R.  A. 


'Washington 
Mean  Time. 


91 


h 
10 
10 
12 
16 
12 


19 
22 
0 
21 

93  21 

21 

94  8 

8 
15 
20 


m 

17.2 
42.7 

7.4 
58.6 
19.6 

15.2 
38.2 
17.5 
27.3 
0.1 

56.2 
10.8 
51.8 
40.2 
55.6 


Sff 


96 
97 


3  17.8 

6  52.6 

12  34.8 

1  16.4 

2  19.3 


99 


SO 


31 


19 

19 

5 

6 

2 

5 
15 
15 

3 
16 

16 
17 
17 
20 
7 


22.6 
30.6 
57.1 
30.8 
38.2 

46.5 
28.9 
42.8 
46.2 
20.0 

52.7 
16.6 
53.8 
27.1 
21.8 


16  30.7 
20  58.7 


Hoar  Angle 


h 
+  5 
+  5 
+  6 
+11 
+  6 


m 
10.0 

34.6 

56.2 

37.0 

18.4 


•10  59.5 
.  7  42.9 

-  6    6.8 

-  9  35.5 
-10  43.0 


-  9 
♦  0 
+  0 
+  7 
-11 

-  5 

-  1 
+  3 

-  7 

-  7 


+ 
+ 


+ 
+ 


9 
9 
4 
4 

8 

5 
3 
4 
8 
3 


48.5 
9.0 
48.9 
26.0 
26.9 

15.3 
46.4 
46.5 
52.7 
31.7 

2.1 

9.9 
42.3 

9.5 
39.2 

36.8 
47.0 
0.5 
19.8 
48.8 


+  4  20.4 
+  4  43.6 
+  5  19.5 
+  7  47.6 
-  5  40.1 

+  3  9.8 
+  7  28.4 


-0.3682 
-0.3959 
+0.0720 
+0.6759 
-0.2892 

-0.0176 
-0.1508 
-0,3298 
+0.&525 
-0.3451 

-0.7785 
+1.3370 
+1 .0240 
-0.7720 
-1.2800 

-0.6443 
-1.2860 
-0.8598 
+1 .0240 
-1.3840 

-0.1774 
+0.4270 
-0.0396 
-0.3127 
+1.0240 

-0.9616 
-0.6135 
+0.9561 
-0.5207 
-0.0278 

-0.5295 
-0.6210 
-0.5331 
+0.9681 
+0.0629 

+0.5098 
-1.0980 


0.5601 
0.5591 
0.5580 
0.5373 
0.5331 

0.5266 
0.5232 
0.5224 
0.5064 
0.4956 

0.4951 
0.4923 
0.4921 
0.4919 
0.4905 

0.4900 
0.4903 
0.4906 
0.4923 
0.4999 

0.5081 
0.5081 
0.5134 
0.5139 
0.5248 

0.5265 
0.5316 
0.5319 
0.5378 
0.5428 

0.5431 
0.5431 
0.5434 
0.5444 
0.5474 

0.5494 
0.5499 


-0.1803 
0.1812 
0.1841 
0.1933 
0.2237 

-0.2321 
0.2368 
0J2375 
0.2545 
0.2624 

-0.2625 
0.2631 
0.2632 
0.2636 
0.2616 

-05599 
0.2587 
0.2563 
0J2494 
0.2287 

-0.2087 
0.2086 
0.1943 
0.1934 
0.1601 

-0.1542 
0.1355 
0.1349 
0.1095 
0.0809 

-0.0796 
0.0787 
0.0772 
0.071 1 
0.0446 

-0.0216 
-0.0102 


Limiting 
Parallels. 


N. 


+2l 

+23 
+48 
+90 
+29 

+43 
+36 
+27 
+90 
+26 

+  4 
+90 
+90 
+  4 
-31 

+11 
-32 

-  2 
+80 
-54 

+27 
+59 
+32 
+18 
+66 

-22 

-  4 

+65 

-  2 
+19 

-  5 
-10 
-6 
+62 
+22 


S. 


o 
-50 

-52 

-28 

+  2 

-52 

-39 
-46 
-56 
+  3 
-63 

-81 
+37 
+11 
-90 
-90 

-86 
-90 
-90 
+12 
-90 

-54 

-21 
-46 
-62 

+17 1 

-90 
-88 
+12 
-79 
-46 

-80 
-90 
-81 
+14 
-40 


+45   -15 
-47  [  -90 


JUNE. 


6  Sagittarii 

r  Sagittarii 
B.  AC.  6628 
B  AC.  6666 

(J  Sagittarii 
A  Sagittarii 

B.  AC  7077 
B.  A  C.  7i37 

X  Cnpricorni 
27  Cnpricorni 

0  Caprinorni 

3.')  Capricorn  i 
3.5  Cnpricorni 
37  Cnpricorni 
l\S  Capricorni 
e  Capricorni 

K  Cnpricorni 


3.7 

+2.36 

-  4.9 

3.6 

+2.35 

-  3.4 

5.9 

2.31 

2.2 

5.8 

2.28 

2.0 

5.1 

2.19 

0.4 

5.3 

2.17 

-  0.2 

6.4 

+2.02 

+  1.7 

6.9 

1 .92 

2.7 

5.4 

l.HO 

2.9 

6.5 

1.78 

2.8 

5.5 

1.75 

3.1 

5.7 

+1.71 

+  3.7 

6.2 

1.70 

4.0 

6.0 

\.m 

40 

6.9 

1.6'> 

4.1 

4.7 

I6t> 

3.9 

5.0 

+1.56 

+  4.1 

-27    6.1 

-27  49.7 
28  4  3 
27  12.2 
26  35.0 
26  29.1 


1    9  13.6 


-25 
24 
21 

20 
21 

-21 
21 
20 
20 
19 


18.3 
11.0 
37.3 
59.1 
5.7 

18.3 
:VX4 
33.6 
43.5 
56.6 


-19  21.1 


18 

2 

5 

16 

18 

9 
18 
2 
2 
5 

9 
II 
14 
14 
15 


40.0 
29.0 

9.6 
34.4 

0.2 

32.4 
55.4 
17.2 
45.6 
39.1 

43.1 
11.6 
52.0 
53.8 
56.9 


-  4  42.3 


+  4 
+11 

-  9 
+  1 
+  2 

-  6 
+  3 
+10 
+10 
-10 

-  6 

-  5 

-  1 

-  1 

-  0 


24.4 
57.2 
27.8 
33.4 
56.3 

3.0 

1.3 

8.6 

36.1 

36.0 

40.0 
14.3 
40.9 
39.2 
38.1 


18  3S.8  I  +  1  58.6 


-1.0070 

+0.1066 
+0.8035 
+0.0183 
+0.3199 
+0.3545 

+0.9234 
+1.0770 
-0.4949 
-1.1040 
-0.4778 

+0.4843 
+1.1390 
+0.6555 
+0.8407 
+0.2029 

+0.1004 


0.5504 

0.5495 
0.5484 
0.5478 
0.5446 
0.5430 

0.5387 
0.5350 
0.5322 
0.5318 
0.5304 

0.5286 
0.5284 
0.5267 
0.5265 
0.5250 

0.5250 


+0.0210 

+0.0450 
0.0648 
0.0711 
0.0987 
0.1021 

40.1371 
0.1567 
0.1712 
0.1721 
0.1774 

+0.1849 
0.1875 
0.1940 
0.1940 
0.1959 

+0.2003 


-39 

+24 
+62 
+21 
+40 
+42 

+65 
+66 
+  6 
-30 

+  8 

+59 
+68 
468 
+69 
+44 

+40 


-90 

-38 
+  3 
-43 
-26 
-24 

+10 
+21 
-76 
-90 
-74 

-18 
+24 
-  8 
+  2 
-32 

-39 
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ELEMENTS  FOR  THE  PREDIOTION  OP  OOCULTATIONS. 

APRIL. 

Thb  Stab's 

▲t  Oovjrmcnov  »  B.  A. 

TJmiting 
Parallels. 

Kmba. 

Mag. 

Bed'ns  from 
lil93.0. 

Apoaront 

WMhinflrton 

\fAAn  THnriA 

Hoot  Angle 
H 

Y 

«' 

^ 

N. 

S. 

Aa 

Aa 

B^^^t^mMM^nUIVMM  > 

A&Omi     ■  1MMI1T 

o 

8 

ti 

-  8  38.6 

d    h    m 

h     m 

3 

10  Ceti 

6J2 

-0.84 

-  4.3 

14    9  30.0 

♦10  42.8 

♦0.5900 

0.5340 

♦0.2864 

♦«) 

-ll 

B.A.C.237 

6.7 

0.93 

3.9 

♦  2  48.2 

20  59.9 

-  2    9.9 

♦0.4356 

0.5380 

0.2864 

♦69 

-82 

73  Piscium 

5.9 

0.06 

3.4 

5    4.9 

Iff    3  13.8 

♦  3  51.3 

-0.0531 

0.5406 

0.2850 

♦41 

—66 

77  Piicium 

5.9 

0.95 

3.4 

4  20.2 

3  40.0 

♦  4  16.6 

♦0.8123 

0.5409 

0.2848 

♦90 

-  1 

6  Pisciam 

5.5 

0.97 

-  3.3 

5    4.9 
NEW 

4  50.7 
MOON. 

♦  5  24.9 

♦0.4077 

0.5417 

0.2844 

♦68 

-22 

p>  Arietis 

7.0 

-1.06 

♦  1.6 

♦17  18.0 

X7    2  53.9 

+  1  49.7 

♦0.5157 

0.5715 

♦0.2334 

♦77 

-10 

p^  Arietit 

6.0 

1.07 

1.6 

17  53.9 

3  15.3 

♦  2  10.2 

♦0.0117 

0.5715 

0.2:528 

♦45 

-:i5 

p^Arietit 

6.0 

1.07 

1.7 

17  35.8 

3  30.1 

♦  2  24.5 

♦0.3661 

0.5722 

0.2323 

♦76 

-17 

50  Arietii 

6.8 

1.06 

1.8 

17  34.8 

5  10.9 

♦  4     1.4 

♦0.7714 

0.5728 

0.2302 

♦90 

♦  4 

54  Arietis 

6.3 

-1.05 

♦  2.2 

♦18  23.1 

8  20.4 

♦  7    3.7 

♦0.6913 

0.5753 

♦0.2227 

♦90 

♦  1 

6  Arietis 

40 

1.05 

2.5 

19  19.3 

9  38.5 

♦  8  18.8 

♦0.0558 

0.5768 

0.2202 

♦47 

-6 

C  Arietis 

4.7 

1.06 

2.5 

20  38.9 

10  52.7 

♦  9  30.1 

-0.9800 

0.5773 

0.2175 

-11 

-69 

r*  Arietis 

5.0 

i.orj 

3.1 

20  45.7 

13  28.0 

♦11  59.6 

-0.5353 

0.5797 

0.2117 

♦15 

-62 

r*  Arietis 

53 

1.04 

3.1 

20  21.5 

14     4.9 

-11  25.0 

-0.0066 

0.5797 

0  2104 

♦43 

-33 

6n  Arietis 

6.0 

-1.03 

♦  3.2 

♦20  25J> 

14  44.8 

-10  46.8 

♦0.0657 

0.581 1 

♦0.2090 

♦48 

-30 

B.A.C.  1055 

6.8 

1.03 

3.3 

21  39.9 

14  47.0 

-10  44.7 

-1.1480 

0.5811 

0.2088 

-25 

-68 

B.A.C.1I70 

6.3 

0.!)9 

4.7 

23    5.6 

18    0    4.8 

-  1  49.0 

-0.7166 

0.5864 

0.1865 

♦  5 

-67 

'26  Tauri 

7.0 

0.99 

4.8 

23  31.8 

0  18.2 

-  1  36.2 

-1.1070 

0.5866 

0.1861 

-23 

-66 

B.A.C.  1189 

6.0 

0.96 

4.9 

21  55.3 

0  42.4 

-  1  12.9 

♦OJ5542 

0.5873 

0.1849 

♦81 

-  2 

32  Taari 

6.0 

-0.95 

♦  4^ 

♦22  10.3 

3  23.0 

♦  1  21.2 

♦0.7945 

0.5892 

♦0.1780 

♦90 

+11 

1  33  Tnuri 

6.3 

0.95 

5.0 

22  22.0 

3  27.4 

♦  1  25.4 

♦0.1217 

0.5892 

0.1780 

♦51 

-24 

B.A.C.  1238 

6.3 

0.95 

5.1 

22  54.1 

4  56.6 

♦  2  50.9 

♦0.3489 

0.5899 

0.1740 

♦65 

-12 

36  Tauri 

6.0 

0.94 

5.5 

23  48.7 

6  14.2 

♦  4     5.4 

-0.3177 

0.5906 

0.1703 

♦26 

-46 

X  Tauri 

5.7 

0.89 

6.5 

25  22.7 

13    7.7 

♦10  41.9 

-0.7693 

0.5944 

0.1509 

♦  1 

-6.^1 

B.A.C.  1347 

7.3 

-0.86 

♦  62 

♦24     9.5 

13  29.7 

♦11     3.1 

♦0.4945 

0.5950 

♦0.1498 

♦77 

-  2 

i  62  Tauri 

6.0 

0.86 

6.2 

24     3.2 

13  41.2 

♦11   14.1 

♦0.6265 

0.5953 

0.1494 

♦89 

+  5 

W.  iv,  1421 

6.0 

0.67 

8.6 

27  53.8 

X9    6  37.7 

+  3  27.9 

-1.0930 

0.6015 

0.0<)68 

-25 

-62 

/9  Tauri 

2.0 

0.59 

9.1 

28  31.1 

12  42.3 

♦  9  17.0 

-1.1870 

0.6032 

0.0768 

-35 

-61 

136  Tauri 

5.3 

0.41 

9.3 

27  35.4 

22  37.7 

-  5  13.1 

♦0.3352 

0.6032 

♦0.0434 

♦65 

0 

49  Auriga 

5.7 

-0.15 

♦  9.8 

♦28    6.5 

90  14     1.4 

♦  9  31.2 

♦0.0840 

0.6005 

-0.0068 

♦49 

-10; 

53  Aurigs 

6.0 

0.11 

10.1 

29    4.7 

15  11.0 

♦10  37.9  -O.906I 

0.591)9 

0.01195-10 

-61' 

54  Aurigc 

6.0 

0.10 

9.8 

28  21.6 

15  37.9 

♦11     3.7  -0.1883 

0.5!)95 

0.0140 

♦33 

-25 

25  GeminoruDi 

6.5 

0.09 

9.8 

28  17.9 

16  18.0 

♦11  42.1   -0.1362 

0.5994 

0.0161 

♦36 

-22 

28  Gisminomm 

6.0 

-0.07 

10.1 

29    4.9 

17  33.0 

-II     6.1' -0.9491 

1 

0.5984 

0.0204 

-14 

-61 

W.  ▼1,1656 

8.2 

+0.06 

♦  0.3 

♦26  59.8 

91    0  43.9 

-  4  13.2  ,  ♦0.9290 

0.5947 

-0.0436 

+90 

+32 

47  Geminorum 

6.0 

0.11 

92 

27    2,1 

3  35.5 

-  1  28.7 '♦0.7530 

0.5932 

0.0528  ♦OO 

+21, 

53  Geminorum 

6.3 

0.14 

9.6 

28    5.2 

5  18.4 

♦  0    9.91-0.4081 

0.5924 

0.0591    +21 

-41 

51)  Geminorum 

6.9 

0.20 

9.4 

27  50.9 

8  35.7 

♦  3  19.2,-0.3746 

0.5896 

0.0683   +23 

-40' 

L  Geminorum 

4.0 

0.21 

9.4 

28    0.8 

9    2.9 

♦  3  45.3  -0.5751 

0.5896 

0.0697   +11 

-52 

6*  Geminorum 

5.3 

44).23 

+  9.5 

♦28  20.5 

10  25.6 

♦  5    4.6,-1.0080 

05887 

-0.0738   -18 

-62 

b*  Geminorum 

6.3 

0.24 

9.4 

28    8.4 

10  36.7 

♦  5  15.2-0.8166 

0.5884 

0.0745   -  4 

-62 

B.A.C.  2472 

8.0 

0.24 

9.5 

28    8.1 

10  56.3 

♦  5  34.1   -0.8.^'>4 

0.5880 

0.0754  J  -  5 

-62 

V  Geminorum 

4.3 

0.28 

9.1 

27    8.1 

12  59.4 

♦  7  32.2  ♦O.O'^S 

0.5869 

0.0816+46 
0.0911  j  ♦DO 

-0.10I5I+15 

-20, 

e  Geminorum 

6.0 

0.33 

8.6 

26    24 

16  11.9 

♦10  36.9  ♦0.8636 

0.5843 

+24; 

^  Geminorum 

5.0 

♦0.40 

♦  8.8 

♦27    2.6 

19  52.1 

-  9  51.6  -0.5153 

0.5815 

-5r 

u'  Cancri 

6.0 

0.45 

8.1 

25  41.2 

22  50.2 

-  7     0.6  ♦0.56f)6 

0.5788 

0.1 099. +83 

+  5 

w*  Cancri 

6.3 

0.44 

8.0 

25  23.1 

23    98 

'  -  6  41.7 '♦0.8343 

0.5759 

0.1 108' +90  +20 

V'''  Cancri 

6.8 

0.50 

8.1 

26    9.6 

99    2  33.0 

-  3  26.5 

-0.3528 

0.5753 

0.1199  ♦24-43 

^>  Cancri 

5.7 

0.51 

7.9 

25  50.0 

2  39.3 

-  3  20.4 

-0.021U 

0.5751 

0.1202   +42  -26 

?.  Cancri 

5.7 

♦0.56 

♦  7.2 

♦24  21.6 

6  46.0 

♦  0  36.8  ♦0.9714 

0.5716 

-0.1308^90   +27 

H  Cancri        mult. 

6.0 

0.GI 

7.3 

24  53.2 

9  16.2 

♦  3     1.3  ♦0.0945 

0.5696 

0.1372   +50  I -22 

v*  Cancri 

5.8 

0.62 

7.0 

24  30.1 

10     4.8 

♦  3  48.1  !  ♦0.3784 

0.5685 

0.1391' +6-<,-  7 

V*  Cancri 

6.0 

om 

6.9 

24  2(i.6 

11   16.8 

♦  4  57.4 '♦0.2718 

0.5675 

O.I42r+6<)  -36 

'    t*  Cancri 

5.7 

0.64 

6.1» 

24  27.0 

11  53.9 

♦  5  33.1    ♦0.1756 

0.5670 

0.14:i5   +54 

-18 

1     {  Cancri 

5.0 

♦0.86 

♦  4.8 

♦22  28.8 

93    3  25.4 

-  3  29.3 

-Oi«46 

0.5524 

-0.1776   +28 

-46 

+2« 


OCOULTATIONS,  1893. 


ELEMENTS  FOR  THE  PREDIOTION  OP  O00ULTATION8. 


APRIL. 


Ths  8tab*b 


At  GoNJinrcnos  ix  R.  ▲• 


UntthiK 
PanOieU. 


Name. 


MAff. 


79  Cancri 

B.  A.C.3i:«} 
B.  A.  C.  3206 
ff  Leon  is 

42  Leonis 

B.  A.C.3579 

t  Leon  is 
B.  A.  C.  3837 
B.  A.  C.  4039 

b  Virf^inis 


6.3 
6.3 
6.3 
3.3 
6.0 

7.2 
5.7 
6.3 
7.5 
5.8 


10  Virginia  6.4 

13  Virginia  6.1 

ff  Virginia  4.0 
Saturn 

y  Virginia  (mean.)  3.1 


38  Virginia 

k  Virginia 

d  Virginia 

A  Virginia 

B.A.C.4591 

^  Virginia 
B.  A.C.4896 

10  Libra 
it  Libra 


6.2 
5.9 
4.7 
5.8 
6.0 

5.0 
66 
6.5 
5.0 


Red'na  fh>m 

1893.0. 

^a 

^6 

a 

If 

4-0.86 

+  4.7 

0.88 

4.3 

0.92 

3.5 

1.13 

+  0.5 

1.18 

-  06 

•1-1.20 

-  1.1 

1.22 

1.3 

1.33 

5.0 

1.45 

8.1 

1.46 

8.2 

+1.47 

-  9.0 

1.48 

9.7 

1.48 

9.8 

1.53 

10.7 

+1.54 

-11.4 

1.56 

1 1 .5 

1.58 

12.1 

1.60 

13.1 

1.64 

13.2 

+1.68 

-13.7 

1.72 

13.6 

1.72 

13.6 

+1.75 

-13.4 

Apparent 
DeoliDfttion 


Waabington 
Mean  Time. 


+22 
21 
20 
17 
15 

+14 

14 

8 

4 

4 


25.9 
43.5 
15.1 
17.1 
30.9 

53.4 
41.2 
38.7 
4.6 
15.0 


93 


94 


n    m 
3  51.5 

5  18.5 
10  16  9 

6  2Si 
13 


<l.u 


2  29.8 
0  11.8 
0  4.5 
0  27.1 
0  52.0 


95 
96 


97 


-  2 
3 
4 

9 
9 


58.5 
14.3 
58.3 
37.0 
10.5 


16 
18 
15 
15 
16 

21 

2 

3 

12 

15 

21 

1 

6 

19 

99    3 


31.7 
12.3 
36.2 
15.7 
12.0 

31.1 
26.9 
8.1 
22.3 
10.7 

31.7 
5.9 
46.7 
25.0 
12.5 


-12  52.9 
17  20.9 
17  55.1 

-19  23.4 


20  20.9 

13  20.3 

13  28.1 

23  52.8 


Hoar  Anglo 
H 


h 

-  3 

-  1 
+  3 

-  1 
+  5 

+  8 
+10 
+  6 
+  5 
+  6 


m 
4.2 

40.3 
7.7 

45.8 
3.3 

23.1 
0.6 
46.0 
45.2 
39.8 


+11  50.1 

-  7  22.3 

-  6  42.2 
+  2  16.9 
+  5    0.5 


+11 

-  9 

-  3 

+  8 

-  7 


11.2 
20.5 
49.0 
285 
57.1 


+  8  42.4 
+  1  123 
+  1  20.0 
+11  26.1 


-0.3108 
+0.1651 


0.5520 
0.5509 


+0.7769 ;  0.5463 


-0.1971 
+0.0812 

-0.0566 
-0.2354 
+0.9574 
-0.2560 
-0.6908 

-0.1952 
+1.4270 
+1.1110 
-0.9152 
-1.2030 

-0.5718 
-1.2170 
-0.7939 
+1.0780 
-1.3430 


0.5284 
0.5230 

0.5198 
0.5206 
0.5052 
0.4960 
0.4957 

0.4942 
0.4934 
0.4O:?4 
0.4948 
0.4922 

0.4920 
0  4919 
0.4925 
0.4943 
0.4962 


-1.3510  0.5019 
-0.1624  0.5090 
+0.4411  j  0.5093 
-0.0425   0.5140 


N. 


8. 


-0.1786 
0.1816 
0.1907 
0.2217 
0.2306 

-05343 
0.2362 
0.2538 
0.2632 
0.2633 

-0.2642 
0.2642 
0.2643 
0.2645 
0.2631 

-0.2616 
0.2604 
0.2581 
0.2513 
0.2459 

-0.2305 
0.2104 
0.2102 

-0.1955 


+27 
+53  -23 


-47 


+90 
+33 

+48 

+41 
+32 
+90 
+31 
+  8 

+34 
+90 


+  8 
-47 
-34 

-41 
-51 
+  9 

-58 
-86 

-54 

+52 


+90 '  +17 


-  4 

-24 


-90 
-90 


+15  -79 
-25  -90 
+  3 1  -90 
+801+15 
-411-84 


-46 

+28 
+60 


-80 
-53 
-20 


+32 1  -46 


MAY. 


i}  Libra 

B.  A.  C.  5254 
6  Hcorpii 
19  Scorpii 
a  Scorpii 

25  Scorpii 
31  Ophiuchi 

B.  A.  C.  5800 
A  Ophiuchi 

B.A.C.5813 

38  Ophiuchi 

43  Ophiuchi 
3  Sagittarii      var. 
B.A.C.6I27 
B.A.C.6194 

^  Sagittarii 

r  Sagittarii 
B.  A.  C.  6628 
B.  A.  C.  6666 

u  Sagittarii 

b  Sagittarii 

A  Sagittarii 
B.  A.  C.  7077 
B.  A.  C.  7237 

X  Capricorn! 

27  Capricorn! 

f  Capricorn! 

33  Capricorn! 

35  Capricorn! 

37  Capricorni 

38  Capricorni 


6.5 

+1.75 

-13.4 

5.8 

1.80 

12.4 

2.3 

1.79 

12.4 

5.1 

1.80 

11.7 

3.4 

1.81 

11.5 

7.0 

+1.79 

-10.6 

6.7 

1.78 

9.8 

75 

1.78 

9.3 

4.9 

1.77 

9.3 

6.8 

1.77 

9.3 

6.7 

+1.77 

-  9.2 

5.8 

1.78 

8.7 

4.6 

1.74 

7.7 

5.1 

1.71 

6.6 

5.1 

1.65 

6.6 

3.7 

+1.57 

-  5.4 

3.6 

1.52 

4.2 

5.9 

1.46 

3.3 

5.8 

1.42 

3.3 

5.1 

1.29 

2.4 

4.6 

+1.30 

-  2.1 

5.3 

1.28 

2.3 

6.4 

1.12 

1.2 

6.9 

0.99 

0.7 

5.4 

0.88 

1.0 

6.5 

+0.87 

-  1.1 

5.5 

0.83 

0.9 

5.7 

0.79 

0.5 

6.2 

0.78 

Oi2 

6.0 

0.73 

0.3 

6.9 

+0.74 

-  Oiil 

49 
23 
22 
23 
25 


14.8 
39.7 
19.2 
54.9 
20.3 


-25  20i2 

25  29.7 

26  51.6 
26  26.9 

26  2:).7 

-26  30.9 
28  2.4 

27  47.5 

28  28.2 
27  4.9 


-27 
27 
28 
27 
26 

-27 
26 
25 
24 

21 

-20 
21 
21 
21 
20 


6.1 
49.7 

4.4 
12.3 
35.0 

27.2 
29.1 
18.3 
11.0 
37.4 

59.2 

5.8 
18.4 
39.5 
33.7 


-20  43.6 


1  0 
20 
23 

9  9 
9 

21 
3  5 

10 
10 
11 


26.5 
32.0 
40.3 
22.6 
36.5 

40.5 
55.9 
15.4 
48.1 
12.1 


11  49.3 
14  22.9 
1  18.8 
10  28.6 
14  56.6 


5  3 

12 

20 

22 

•  10 

10 
11 
T  3 
12 
19 

20 

23 

8  3 

4 

8 


12.4 
38.6 
26.9 
51.5 
29.9 

59.4 
55.2 
20.7 
38.4 
54.9 

22.9 
14.0 
14.6 

41.8 
8.8 


8  20.4 


+11  58.8 '-0.3106 

+  7  27.2+1.0030 

+10  29.4.-0.9828 

-  4  6.7  -0.6279 


-  3  53.3 


+  7 

-  8 

-  4 

-  3 

-  3 

-  2 

-  0 
+10 

-  4 

-  0 

+11 

-  3 
+  4 
+  6 

-  6 

-  5 

-  4 
+  9 

-  5 
+  1 


+0.9223 


47.1  -0.5684 

14.0-1.2280 

3.2  -0.0670 


31.7 

8.4 

32.5 
4.1 
29.4 
40.8 
21.1 

29.1 
24.5 
7.6 
27.1 
18.6 

50.1 

56.1 

57.9 

3.2 

58.8 


+  2  26.0 
+  5  11.4 
+  9  4.0 
+10  28.4 
-10  1.6 

-10  0.1 


-0.5884 
-0.6810 

-0.5958 
+0.9028 
-O.0185 
+0.4243 
-1.1870 

-1.1090 
-0.0075 
+0.6825 
-0.1096 
+0.1839 

+1.1830 
+0.2183 
+0.7706 
+0.9160 
-0.6509 

-1.2580 
-0.6353 
+0.3179 
+0.9651 
+0.4843 

+0.6659 


0.5145 

-0.1946 

0.5247 

0.1613 

0.5260 

0.1553 

0.5310 

0.1363 

0.531 1 

0.1359 

0.5385 

-0.1104 

0.5396 

0.0918 

0.5413 

0.0818 

0.5414 

0.0807 

0.5417 

0.0796 

0.5419 

-0.0781 

0.5429 

0.0721 

0.5456 

0.0454 

0.5476 

0.0227 

0.5479 

-0.01 12 

0  5488 

+0.0200 

0.5483 

0.0440 

0.5474 

0.0635 

0.5470 

0.0695 

0.5444 

0.0979 

0.5444 

+0.0990 

0.5443 

0.1012 

0.5399 

0.1431 

0.5365 

0.1629 

0.5342 

0.1714 

0.5^38 

+0.1728 

0.5332 

0.1778 

0.5322 

0.1858 

0.5314 

0.1882 

0.5306 

0.1948 

0.5306 

+0.1948 

+19 
+66 
-24 

-  5 
+65 

-  4 

-51 

+17 

-  8 
-14 

-10 
462 
+17 
+40 
-54 

-46 
-10 
+60 
+15 
+33 

463 
+35 
+65 
466 


-62 
+15 
-90 
-90 
+10 

-84 
-90 
-49 
-86 
-90 

-87 
+10 
-45 
-20 
-90 

-90 
-45 
-  5 
-oO 
-33 

+34 
-32 

0 
+  9 


-2-90 


+25 
-  2 

+50 
♦68 
+59 

+68 


-90 
-92 
-26 
+11 
-18 

-  8 
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BLEJCBNTS  FOR  \ 

rHB  PREDIOTIOX  OF  OOOULTATIONS. 

JULY. 

Ths  Stab's 

At  Corjunotiok  ix  R.  A. 

Limitiair 
ParalleU. 

Kama. 

Mag. 

A6d*n«  from 
1893.0. 

Apparent 
Decuiiatioo. 

Washington 
Mean  Tune. 

Hoar  Angle 
n 

Y 

x' 

y* 

N. 

+lf 
+68 
♦68 
♦69 
♦69 

8. 

^f 
-  7 
+50 
+  4 
+16 

Aa 

A^ 

^  Caprioomi 
33  Capricorni 
!i5  Capricorni 

37  Capricorni 

38  Capricorni 

5.5 
5.7 
62 
6.0 
6.9 

♦2*57 
2.55 
2.55 
2.49 
2.49 

♦  ei:i 

6.6 
7.0 
7.3 
7.3 

-2f   i,7 
21  18.2 
21  39.3 
20  33.5 
20  43.4 

d     h    m 
1  11  21.4 

15  25.3 

16  53.9 
20  34.4 
20  36.2 

h    m 
-  3    6.3 

+  0  49.6 
+  2  15.4 
+  5  48.9 
+  5  50.6 

-0.2888 
+0.6795 
+1.3310 
+0.8600 
+1.0450 

0.5:)25 
0.5299 
0.5294 
0.5278 
0.5276 

+0.1791 
0.1H69 
0.1895 
0.1959 
0.1961 

c  Capricorni 
c  Capricorni 
B.A.C.7S50 
50  Aquarti 
B.A.C.7835 

4.7 
5.0 
6.3 
6.1 
6.5 

♦2.47 
2.44 
2.45 
2.16 
2.13 

+  7.5 
7.7 
7.9 
9.2 
9.2 

-19  56.5 

19  21.0 

20  6.3 
14    4.1 
13  27.6 

21  39.4 

9    0  21.4 

0  37.6 

21     1.7 

23  49.1 

+  6  51.8 
+  9  28.6 
+  9  44.4 
+  5  30.3 
+  6  12.5 

+0.4065 
+0.3073 
+1.1770 
-0.8646 
-0.8652 

0.5273 
0.5264 
0.5260 
0.5178 
0.5176 

+0.1978 
0.2016 
0.2028 
0.2316 
0.2350 

+56 
♦51 
+70 

-  7 

-  6 

-22 
-27 
+27 

-90 
-90 

56  Aquarii 

1  70  Aquarii 

•  74  Aqaarii 

75  Aquarii 

^*  Aquarii 

6.3 
6.2 
6.0 
7.0 
4.1 

♦2.15 
2.00 
1.98 
1.99 
1.84 

♦  9.6 

9.7 

10.2 

10.4 

10.7 

-15    7.8 

11  7.0 

12  10.9 
12  45  3 

9  40.0 

23  56.7 
3    9  10,0 

11  40.9 

12  0.1 
23    6.2 

+  8  19.9 

-  6  43.6 

-  4  17.2 

-  3  58.7 
+  6  47.5 

+1.1270 
-1.1120 
+0.6412 
+1.3280 
+0.8618 

0.5166 
0.5142 
0.5136 
0.5133 
0.5114 

+0.2352 
0.2454 
0.2478 
0.2480 
0.2580 

+75 
-21 
+76 
+77 
+80 

+  8 
-90 
-11 
+39 
+  2 

X  Aquarii 

^  Aquarii 

24  Piacinm 

27  Piacinm 

29  Ptacium 

5.3 
4.2 
6.1 
5.1 

5.0 

♦1.81 
li)2 
1.57 
\M 
1.52 

♦10.3 
10.8 
10.4 
10.7 
10.7 

-  8  18.4 
9  45.8 

3  44.8 

4  8.8 
3  37.2 

23  37.3 

4    0    9.2 

18    6.9 

21  3.8 

22  40.2 

+  7  17.7 
+  7  48.6 
+  1  14.2 
+  4    5.8 
+  5  39.3 

-0.4404 

+i.23:m) 

-0.3474 
+0.8666 
♦0.7508 

0.5112 
0.5111 
0.5105 
0.5107 
0.5110 

+0.2583 
0.2587 
0.2695 
0.2706 
Oi^l2 

+20 
+80 
+26 
+86 
+82 

-70 
♦28 
-64 

+  I 

-  51 

B.A.C.8351 

4  Ceti 

5  Ceti 
B.A.C.5 

44  Piacinm 

8.0 
6.0 
6.0 
5,7 
5.9 

♦1.52 
1.49 

1.48 
1.48 
1.36 

♦10.6 

10.8 

10.8 

10.7 

9.9 

-  3  21.5 
3    8.5 
3    2.4 

-  2  48.9 
+  1  21.0 

22  46.9 
H    1  41.3 

1  55.6 

2  11.3 
10  39.8 

+  5  45.7 
+  8  34.9 
+  8  48.9 
+  9    4.1 
-  6  42.7 

+0.5069 
+1.0720 
+1.0300 
+0.8662 
-1.1530 

0.5110 
0.5112 
0.5112 
0.5112 
0.5133 

♦0.2712 
0i;722 
0.2722 
0.2724 
05739 

+74 
+87 
♦87 
♦87 
.20 

-18; 

+14 

+11 
+ 1 

-90 

10  Ceti 

B.A.C.237 
B.  AC.  274 

73  PtKinm 
a  Piecinm 

6.2 
6.7 
6.2 
5.9 
5.5 

♦1.38 
1.20 
1.15 
1.12 
1.10 

♦10.6 
9.5 
9.3 
9.7 
9.7 

-  0  38.3 

+  2  48.4 

5  54.5 

5    5.1 

5    5.1 

11  26.9 

23  39.5 

•    3  51.7 

6  21.3 

8    5.1 

-6    6.7 
+  5  53.2 
+  9  57.6 
-11  37.4 
-  9  46.9 

+1.0810 
+0.8997 
-0.1148 
+0.3787 
♦0.8494 

0.5133 
0.5187 
0.5194 
0a>204 
0.5214 

+0J2740 
0.2736 
0.2729 
0.2722 
0.2717 

+89 
+90 
-20 
465 
+90 

+15 
+  4 
-84 
-21 
+  1 

1     C  Piacinm 
W  Piacinm 
B.  AC.  410 
j  54  Ceti 
>        B.A.C.609 

4.8 
6.2 
6.0 
5.5 
6.0 

+1.07 
1.07 
1.02 
0.86 
0.81 

+  9.3 
9.6 
9.6 
9.0 
8.7 

+  7    0.7 
6  25.8 
6  51.2 

10  30.9 

11  46.6 

10  40.1 

11  9.3 
15    8.1 

y    4  21.3 
8  18.4 

-  7  26.6 
-6  58.4 

-  3    7.2 
+  9  40.4 
.10  30.4 

-0.4293 
+0.2992 
+0.93H7 
+0.6950 
+0.4315 

0.5222 
0.5222 
0.5253 
0.5342 
0.5371 

+Oi2708 
0.2705 
0iJ687 
0.259}) 
0.2565 

♦22 

♦61 

+90 
+90 
+69 

-67 

-28 
+  7 
-  5 
-18 

19  ArieUa 

36  Arietia 

40  Arietia 

w  Arietia 

p*  Arietia 

5.7 
6.5 
6.3 
5.7 

7.0 

♦0.75 
0.58 
0.58 
0.58 
0.54 

+  8.0 
7.6 
7.6 
7.9 
79 

+14  46.8 
17  18.8 
17  50.4 
17     1.2 
17  18.1 

14  29.2 

8    4  16.5 

6    5.0 

6  2.5.2 

8  49,0 

-  4  32.1 
+  8  46.4 
+10  31.0 
+10  50.4 
.10  51.0 

-1.0460 
-0.2665 
-0.3802 
+0.5225 
+0.7812 

0.5429 
0.5546 
0.5567 
0.5578 
0.5597 

+Oi2501 
0.2319 
0.2291 
0.2287 
0.2247 

-14 

+30 
+24 
+77 
♦90 

-75 
-51 
-56 
.10 
+  5 

p^  Arietia 

p>  Arietia 

50  Arietia 

54  Arietia 

6  Arietia 

6.0 
60 
6.8 
6.3 
4.0 

♦0J>4 
0.54 
0.52 
0.49 
0.48 

+  7.7 

7.8 
7.8 
7.8 
7.5 

+17  54.0 
17  35.9 

17  34.9 

18  23.2 

19  19.4 

9  11.4 

9  26.6 

11  11.3 

14  27.4 

15  48.1 

-10  29.4 
-10  14.7 

-  8  2:<.9 

-  5  25.0 

-  4    6.3 

+0.2643 
+0.6238 
+1 .0280 
+0.9313 
+0.2803 

0.5598 
0i)608 
05616 
0.5656 
0.5667 

+Oi2240. 
0.2237 
0.2206 
0.2146 
Oi2121 

+59 

♦d6 

♦fK) 
+{X) 
♦60 

.22 

.4! 
+21  < 
+15" 
-20 

C  Arietia 

r*  Arietia 

r*  Arietia 

65  Arietia 

B.A.C.1055 

4.7 
5.0 
5.3 
6.0 
6.8 

♦0.47 
0.44 
0.43 
0.43 
0.43 

+  7.2 
7J2 
74 
7.4 
7.1 

+20  39.0 
20  45.8 
20  21.5 

20  25,5 

21  39.9 

17    4.7 

19  44.6 

20  22.6 

21  3.6 
21     5.8 

-  2  53.6 

-  0  19.8 
+  0  16.8 
+  0  56.2 
+  0  58.3 

-0.7785 
.0.3381 
+0.1918 
+0.2680 
.0.9638 

0.5678 
0.570!) 
0.5715 
0..'i719 
0.5719 

♦0.2097 
0.2045 
0.2032 
0.2018 
Oi2018 

+  1 
+26 
+55 
♦60 
-11 

-69 
-51 
-23 
-19 

9  Taori 
23  Tauri 
!        B.  A.C.I  170 

26  Taori 
'  27  Tauri 

7.0 
4.7 
6.3 
7.0 
4.0 

♦0.39 
0.35 
0.34 

o.:m 

0.34 

+  6.9 
7.0 
7.1 
7.0 
7.0 

+22  51.5 
23  37.0 
23    5.6 
23  31.8 
23  43.6 

•    2    5.0 

5  47.6 

6  :i6.o 

6  49.7 
6  54.6 

+  5  46.1 
+  9  20.0 
+10    6.5 
+10  19.7 
+10  24.4 , 

.1.1750 
-1.2360 
-0.^675 
-0.9605 
-1.1410 

0.5766 
0J>808 
0.5811 
0..'S817 
0.5819 

+0.1909 
0.1824 
0.1805 
0.1799 
0.1799 

.29 
.36 
♦13 
-12 
-26 

-67 
-66 
-61 
-66 
-66 

1  28  Taori 

6.2 

♦0.34 

♦  7.0 

+23  48.7 

6  55.1 

+10  25.0  -1.2250 

0.5819+0.1797 

1 

-^ 

-66 

432 
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BLBMENTS  FOR  THE  PREDICTION  OF  O00DLTATION8. 

JULY. 

Thx  8TAm*B 

At  CoNJUKcnox  xk  R.  A. 

Limiting 
Farallela. 

Name. 

Hag. 

6.0 
6.0 
6.3 
6.3 
6.0 

Red'na  from 
1803.0. 

Apparent 
Decimation. 

Waablni^n 
Mean  Time. 

HoorAngle 
H 

y 

x' 

y' 

N. 

+9d 
+90 
+59 
+75 
+33 

S. 

+  g 
+21 
-16 
-  4 

-39 

Aa 

A8 

B.  AC.  1189 
3-<J  Tauri 
33  Tauri 

B.A.C.  1238 
36  Tauri 

a 
+0.33 

0.32 

0.32 

0.31 

0.30 

+  7.5 
7.4 
7.2 
7.2 
7.1 

+2f  55'.3 
22  10.3 
22  52.0 

22  54.1 

23  48.7 

d    h    m 
•    7  14.2 

9  57.2 

10  1.4 

11  31.9 

12  50.4 

h    m 
+10  45.2 
-10  40.2 
-10  36.2 

-  9    9.4 

-  7  54.1 

+0.7117 
+0.9397 
+0.2619 
+0.4838 
-0.2020 

0.5820 
0.5848 
0.5848 
0.5869 
0.5876 

+0.1790 
0.1722 
0.1720 
0.1673 
0.1649 

r  Capricorni 

B.  AC.  1347 
62  Tauri 

B.A.C.142I 

/3  Tauri 

5.7 

7.3 
6.0 
6.0 
2.0 

+0.24 
0.24 
0.24 
0.15 
0.12 

+  6.9 
7.2 
7.3 
6.9 
6.9 

+25  22.7 
24     9.5 
24     3.2 

27  53.8 

28  31.1 

19  46.7 

20  8.7 
20  20.2 

lO  13  10.2 
19    7.8 

-  1   14.7 

-  0  53.6 

-  0  42.5 

-  8  35.3 

-  2  53.2 

-0.6775 
+0.5866 
+0.7171 
-1.0770 
-1.1970 

0.5940 
0.5941 
0.5940 
0.6071 
0.6106 

+0.1461 
0.1451 
0.1446 
0.0929 
0.0729 

+  6 
+85 
+90 
-23 
-37 

+  4 

+10 
-62 
-^1 

136  Tauri 

5.3 

+0.09 

4,7.2 

+27  35.3 
NEW 

11    4  47.6 
MOON, 

+  6  21.1 

+0.2650 

0.6145 

+0.0393 

+60 

-  4 

B.A.C.3138 
B.  AC.  3206 

6.3 
6.3 

0.30 
0.32 

5.5 
5.0 

21  43.5 
20  15.1 

14    7    7.1 

11  48.3 

+  5  31.9 
+10    2.7 

-0.2468 
+0.3247 

0.5724 
0.5671 

-0.1919 
0.2016 

+31 
+63 

-44 

-17 

If  Leonia 
42  Leonia 

B.A.C.3579 
t  Leonia 
I  Leonia 

3.3 
6.0 
7.2 
5.7 
5.3 

+0.43 
0.47 
0.49 
0.50 
0.54 

+  3.3 
2.6 
2.3 
2.1 

+  0.8 

+17  17.2 
15  30.9 
14  53.4 
14  41.2 
11     6.7 

15  6  11.9 
12  47.2 

16  0.5 

17  34.9 

16  1  39.7 

+  3  46.5 
+10    8.3 
-10  44.9 

-  9  13.7 

-  1  24.6 

-0.6871 
-0.4367 
-0.5785 
-0,7571 
f0.9074 

0.5481 
0.5425 
0.5387 
0.5362 
0.5289 

-0.2325 
0.2415 
0.2447 
0.2461 
0.2537 

+  8 
+21 
+14 
+  4 
+90 

-73 
-62 
-71 
-73 
+  7 

B.  A.C.3837 
B.A.C.4039 
b  Virginia 
10  Virginia 
13  Virginia 

6.3 
7.5 
5.8 
6.4 
6.1 

+0.62 
0.77 
0.79 
0.82 
0.84 

-  0.6 
3.6 
3.7 
4.4 
5.6 

+  8  38.8 

4     4.6 

4  15.0 

+  2  29.8 

-  0  11.7 

13  44.5 
IT  12  16.5 
13  10.4 
18  16.9 
23     1.8 

+10  17.3 
+  8    8.8 
+  9     1.0 
-10     1.3 
-  5  24.7 

+0.3505 
-0.8541 
-1.2770 
-0.7971 
+0.7876 

0.5194 
0.5060 
0.5054 
0.5032 
0.5012 

-0.2619 
0.2683 
0.2683 
0.2683 
0.2680 

+64 
-  1 
-31 
+  3 
+76 

-24 
-86 
-86 
-74 
-  3 

n  Virginia 

Saturn 

38  Virginia 

k  Virginia 
86  Virginia 

4.0 

6.2 
5.8 
5.9 

+0.85 

1.00 
1.19 
1.26 

-  5.6 

7.6 
10.6 
11.7 

-  0    4.4 

0  44.5 

2  58.4 

9  37.0 

11  53.6 

23  41.4 
18    8  28.3 

17  31.4 
1«  14  57.4 

21  55.3 

-  4  46.1 
+  3  45.7 
-11  26.5 
+  9  23.4 

-  7  50.4 

+0.4822 
-1.1520 
-1.1570 
+0.5141 
+1.2740 

0.5008 
0.4958 
0.4967 
0.4962 
0.4972 

-0.2679 
0.2645 
0.2626 
0.2498 
0.2433 

+72 
-20 
-21 
+71 

+78 

-19 
-90 
-90 
-18 
+32 

B.  AC.  4896 

10  Libra 
I '  LibriB 
(>  Librae 

B.  AC.  5254 

6.6 
6.5 
5.0 
6.5 

5.8 

+1.68 
1.68 

,    1.82 
1.83 
2.14 

-14.0 
14.1 
14.4 
14.3 
15.0 

-17  20.9 
17  55.1 
19  23.4 
19  14.8 
23  39.7 

91    8  29.4 

8  37.3 

19    0.0 

19  33.5 

SKI  15  36.1 

+  1  43.9 
+  1  51.6 
+11  55.8 
-11  31.7 
+  7  53.8 

-0.5788 
+0.0220 
-0.4142 
-0.6794 
+0.7199 

0.5082 
0.5082 
0.5124 
0.5130 
0.5235 

-0.2061 
0.2061 
0.1911 
0.1902 
0.1563 

+  7 
+37 
+13 
-  1 
+66 

-81 
-43 
-69 
-90 
-  4 

6  Scorpii 

19  Scorpii 

a  Scorpii 

a  Scorpii 

25  Scorpii 

2.3 
5.1 
3.4 
1.4 

7.0 

+2.17 
2.32 
2.34 
2.39 
2.50 

-14.3 
14.0 
14.4 
14.3 
13.3 

-22  19.2 
23  54.9 

25  20.3 

26  11.9 
25  20.2 

18  43.9 

93    4  24.8 

4  38.7 

8  30.3 

16  40.0 

+10  55.7 

-  3  42.0 

-  3  28.6 
+  0  15.6 

+  8    9.1 

-1 .2450 
-0.8461 
+0.7020 
+1.1630 
-0.7259 

0.5252 
0.5306 
0.5306 
0.5325 
0.5368 

-0.1507 
0.1315 
0.1311 
0.1232 
0.1056 

-46 
-18 
+64 
+64 
-14 

-86 
-90 
-  5 
+30 
-90 

B.A.C.5800 
A  Ophiuchi 

B.  A.C.5813 
38  Ophiuchi 
43  Ophiuchi 

7.5 
4.9 
6.8 
6.7 
5.8 

+2.69 
2.70 
2.70 
2.72 

2.78 

-12.1 
12.1 
12.1 
12.0 
12.0 

-26  51.6 
26  26.9 
26  23.7 
26  30.9 
28    2.5 

35    5  11.6 

5  44.2 

6  8.0 
6  45.1 
9  17.8 

.  3  44.6 

-  3  13.1 

-  2  50.0 

-  2  14.2 
+  0  13.3 

-0.1846 
-0.6829 
-0.7714 
-0.6847 
+0.8264 

0.5424 
0.5429 
0.5429 
0.5434 
0.5439 

-0.0790 
0.0759 
0.07r.3 
0.0729 
0.0673 

+12 
-14 
-19 
-15 
+62 

-55 
-90 
-90 
-90 
+  4 

3  Sagittarii     var. 
B.A.C.6127 
B.  AC.  6194 

^  Sagittarii 

r  Sagittarii 

4.6 
5.1 
5.1 
3.7 
;  3.6 

+2.91 
3.03 
3.04 
3.16 
3.24 

-10.3 
9.0 
8.0 
5.6 
4.1 

-27  47.6 
28  28.2 
27    4.9 
27    6.1 
27  49.7 

20  9.6 

95  5  15.4 
9  41.7 

21  50.9 

96  7  12.2 

+10  42.6 

-  4  30.7 

-  0  13.6 
+11  30.0 

-  3  28.5 

-0.0350 
+0.4471 
-1.1380 
-0.9977 
+0.1.501 

0.5480 
0.5504 
0.5514 
0.5527 
0.5526 

-0.0497 

0.0177 

-0.0068 

+0.0251 

0.0494 

+16 
+41 
-50 
-38 
+26 

-46 
-18 
-90 
-90 
-35 

B.  AC.  6628 
B.  A.  C.6666 
6>  Sagittarii 
A  Sagittarii 
B.A.C.7077 

\  5.9 
5.8 
5.1 
5.3 
6.4 

+3.30 
3.28 
3.30 
3.29 
3.28 

-  2.6 

-  2.0 
+  0.4 

0.7 
3.7 

-28    4.3 
27  12.2 
26  35.0 
26  29.1 
25  18.3 

14  56.6 

17  20.1 

97    4  53,2 

6  17.6 

21  38.9 

+  3  59.7 
+  6  18.2 

-  6  32.9 

-  5  11.2 
+  9  38.4 

+0.8746 
+0.0803 
+0.4510 
+0.4927 
+1.1200 

0.5518 
0.5516 
0.5489 
0.5487 
0.5434 

+0.0690 
0.0752 
0.1039 
0.1071 
0.1424 

+62 
+25 
+48 
+51 
+65 

+  8 
-39 
-19 
-16 
+25 

X  Capricorni 

5.4 

+3.16 

+  6.9 

-21  37.4 

98  14  12.5 

+  1  38.8 

-0.2196  05370 

+0.1765 

+20 

-57 
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1 

ELE3IENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

JUNE. 

Ths  Stak*b 

At  Coxjuacnoir  nr  K.  A« 

LlmitinE 
ParaUels. 

Kaine. 

Hag. 

6.3 
6.1 
6.5 
6.3 
6.0 

Ked'ns  from 
1893.0. 

Apparent 
OecUnation. 

WashiBRton 
Mean  Time. 

Hoar  Angle 
H 

Y 

x' 

y' 

fi. 

8. 

+18 
-90 
-90 
-  7 
-24 

Aa 

A8 

1         B.A.C.7550 
50  Aquarii 

B.  A.  C.  7«35 
56  Aquorii 
74  Aquarii 

♦1*59 
1.29 
1.25 
1.28 
1.10 

+4:3 
4.5 
4.6 
5.1 
5.2 

-28    6!4 

14  4.2 
13  27.7 

15  7.9 
12  11.0 

ft    h    ID 

4  18  55.0 

5  15  14.1 
18    0.4 
18    7.9 

6  5  45.9 

h    m 
+  2  14.3 
-  2    4.7 
+  0  36.4 
+  0  43.6 
-11  59.6 

+0.9661 

-i.mwo 

-1.1000 
+0.7034 
+0.3838 

0.5250 
0.5183 
0.5177 
0.5177 
0.5154 

4O.2007 
0.2308 
0.2344 
0.2344 
0.2479 

+78 
-22 
-22 

+75 
+61 

75  Aquarii 
yi>  Aquarii 
X  Aquarii 
i(f*  Aquarii 

24  Piscium 

7.0 
4.1 
5.3 
4.2 
6.1 

♦I.IO 
0.95 
0.93 
0.94 
0.68 

+5.5 
5.3 
4.9 
5.4 
4.6 

-12  45.4 
9  40.1 

8  18.5 

9  45.9 
3  44.9 

6    4.8 
17    3.0 

17  33.8 

18  5.2 
T  11  45.1 

-U  41.4 

-  1     3.2 

-  0  33.3 

-  0    2.8 

-  6  55.1 

+1.0680 
+0.5946 
-0.6994 
+0.9629 
-0.6155 

0.5151 
0.5142 
0.5142 
0.5139 
0.5151 

+0.2481 
0.2587 
0.2591 
0.2595 
0.2716 

+77 
+77 
+  6 
+80 
+12 

+15 
-13 

-90 
+  8 
-83 

27  Piscium 
B.A.C.8351 
4  Ceti 

;     5  Ceti 

'         B.A.C.5 

5.1 
8.0 
6.0 
6.0 
5.7 

+0.65 
0.63 
0.59 
0.59 
0.59 

+4.9 
4.8 
5.0 
5.0 
4.9 

-  4    8.9 
3  21.6 
3    6.6 
3    2.5 
2  49.0 

14  38.6 
16  19.6 
19  10.4 
19  24.4 
19  39.8 

-  4    6.9 

-  2  29.0 
+  0  16.5 
+  0  30.2 
+  0  45.1 

+0.5867 
+0.2310 
+0.7863 
+0.7465 
+0.5848 

0.5157 
0.5158 
0.5162 
0.5165 
0.5167 

+0.2730 
0.2737 
0.2748 
0.2749 
0.2749 

+79 
+56 
+76 
+83 
+80 

-14 
-32 
-  3 
-6 
-14 

'   10  Ceti 

B.  AC.  237 
7'^  Piscium 
77  Piscium 
«  Piscium 

6.2 
6.7 
5.9 
5.9 
5.5 

+0.49 
0.32 
0.25 
0.26 
0.23 

+4.9 
4.1 
4.3 
4.6 
4.3 

-  0  38.4 

+  2  48.4 

5     5.1 

4  20.4 

5  5.1 

8    4  33.3 
16  37.6 
23    8.7 
23  36.0 

•    0  49.7 

+  9  22.1 
-  2  56.3 
+  3  22.4 

+  3  48.8 
+  5    0.1 

+0.7971 
+0.6212 
+0.1116 
+0.9938 
+0.5777 

0.5194 
0.5246 
0,5278 
0.5283 
0.5289 

+0.2773 
0.2776 
0.2768 
0.2765 
0.276:? 

+73 
+83 
+50 

+90 
+80 

-  3 
-12 

-:j8 

+10 
-14 

C  Piscium 
dT5  Piscium 
1         B.A.C.4I0 
54  Ceti 

B.  AC.  609 

4.8 
6.2 
6.0 
5.5 
6.0 

+0.10 

0.20 

0.15 

+0.01 

-0.03 

+4.0 
4.2 
4.3 
4.1 
4.0 

+  7    0.7 
6  25.8 
6  51.2 

10  30.9 

11  46.6 

3  20.3 

3  48.8 

7  40.9 

20  30.8 

10    0  20.8 

+  7  25.9 
+  7  53.5 
+11  38.0 
+  0    2.1 
+  3  44.3 

-0.6797 
+0.0388 
+0.671 1 
+0.4475 
+0.1950 

0.5302 
0.5309 
0.5336 
0.5434 
0.5461 

+05754 
0.2752 
0.2735 
0iJ653 
0.2618 

+  9 
+46 

+88 
+70 
+55 

-82 
-41 
-  8 
-18 
-30 

21)  Arietis 

36  Arietis 

40  Arietis 

r  Arietis 

p*  Arietis 

6.3 
6.5 
6.3 
5.7 
7.0 

-0.17 
0.23 
0.25 
0.24 
0.26 

+4.3 
4.1 
4.1 
4.2 
4.4 

+14  33.7 
17  18.8 
17  50.4 
17     1.2 
17  l».l 

14  55.3 
19  42.5 
21  27.8 
21  47.3 
11    0    6.9 

-  6  12.2 

-  1  35.5 
+  0    5.9 
+  0  24.7 
+  2  39.1 

+1.1150 
-0.4607 
-05675 
+0,3202 
+0J>801 

0.5598 
0.5646 
0.5668 
0.5669 
0.5686 

+0.2445 
0.2374 
0.2346 
0.2340 
0.2300 

+!)0 
-  7 
+14 
+62 
+82 

+24 
-73 
-67 

-20 
-6 

p<  Arietis 

p>  Arietis 

50  Arietis 

54  Arietis 

<) 'Arietis 

6.0 
6.0 
6.8 
6.3 
4.0 

-0.27 
0.27 
0.28 
0.29 
0.32 

+4.3 
4.4 

4.4 
4.5 
4.5 

+17  54.0 
17  35.9 

17  34.9 

18  23.2 

19  19.4 

0  28.5 
0  43.4 
2  24.9 

5  35.3 

6  53.6 

+  2  59,8 
+  3  14.2 
+  4  51.8 
+  7  55.0 
+  9  10.3 

+0.0709 
+0.4284 
+0.8281 
+0.7401 
+0.1003 

0.5695 
0.5698 
0.5716 
0.5747 
0.5758 

+0.2294 
0.2291 
0.2259 
0.2200 
0Jai75 

+48 
+70 
+90 
+90 
+50 

-32 
-14 
+  8 
+  4 

-29 

^  Arietis 

r*  Arietis 

r-  Arietis 

i>>  Arietis 

B.A.C.1055 

4.7 

5.0 
5.3 
6.0 

6.8 

-0.34 
0.35 
0.35 
0.36 
0.37 

+4-3 
4.5 
4.6 
4.6 
4.5 

+20  39.0 
20  45.8 
20  21.5 

20  25.5 

21  39.9 

8    7.9 

10  48.3 

11  20.2 

12  0.0 
12    2.2 

+10  21.7 
-11     3.9 
-10  33.5 

-  9  55.3 

-  9  53i2 

-0.93!>7 
-0.501 1 
+0.0263 
+0.0985 
-1.1140 

0.5766 
05798 
0.5798 
0.5800 
0.5808 

+0.2149 
0.2095 
0.2083 
0.2068 
0.1868 

-  9 
+17 

+45 
+48 
-22 

-69 
-60 
-32 

-28; 
-68 

B.A.C.n70 
26  Tauri 

B.A.C.I180 

6.3 
7.0 
6.0 

-0.42 
0.42 
0.41 

+4.9 
4.9 
52 

+2:?    5.6 
23  31.8 
21  55.3 

NEW 

21   16.6 
21  29.9 
21  53.8 

MOON, 

-  1     0.9 

-  0  48.1 

-  0  25.2 

-0.7037 
-1.0920 
+0.5613 

0.5899 
0.5903 
0.5906 

+0.1851 

0.1845 

+0.1836 

+  5 
-22 

+82 

-67 

-  3 

47  Geminorum 

53  Geminorum 

59  Geminorum 

I  Geminorum 

h^  Geminorum 

6.0 
6.3 
6.9 
4.0 
5.3 

-0.20 
0.19 
O.IG 
0.15 
0.14 

+8.3 

8.4 
8.4 
8.5 
8.5 

+27     2.0 
28    5.1 

27  50.8 

28  0.7 
28  20.4 

14  22    3.3 

23  40.5 

19    2  47.0 

3  12.7 

4  30.9 

-  3  25.0 

-  1  52,0 
+  1     6.4 
+  1  30.9 
+  2  45.7 

+0.5701 
-0.5633 
-0.5383 
-0.7328 
-1.1580 

0.6120 
0.6109 
0.6089 
0.6087 
0.6075 

-0.0565 
0.0620 
0.0726 
0.0740 
0.0783 

+85 
+12 
+13 
+  2 
-32 

+i9 
-51. 
-50, 
-61, 

A>  Geminorum 
D.  A.C.2472 

V  Geminorum 
e  Geminorum 
f  Geminorum 

6.3 
8.0 
4.3 
6.0 
5.0 

-0.14 
0.14 
0.12 
0.08 
0.05 

+8.5 

8.5 
8.3 
8.0 
8.2 

+28    8.3 
28     8.0 
27    8.1 

26  2.4 

27  2.6 

4  41.3 
4  59.8 
6  56.1 
9  57.7 
13  25.4 

+  2  55.7 
+  3  13.4 
+  5    4.7 
+  7  58.5 
+11   17.4 

-0.9734 
-0.9914 
-0.1638 
+0.6482 
-0.7020 

0.6074 
0.6073 
0.6059 
0.6039 
0.6001 

-0.0788 
0.0798 
0.0862 
0.0957 
0.1067 

-15 
-16 
+35 
+90 
+  4 

-62 
-62 
-32 
+11 
-62 

ul^  Cancri 

6.0 

-0.01 

+7.9 

+25  41.2 

16  13.5 

.10     1.5 

+0.3390 

0.5961 

^.1152 

+65 

-  7 
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ELEMENTS  FOR  THE  PRBDIOTION  OF  OOOULTATIONS. 

JUNE. 

TlIK  Star*b 

At  CoNJUircTXOir  nr  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

6.3 
6.8 
5.7 
5.7 
6.0 

Red'na  firom 
1883.0. 

Apparent 
DecunatioiL 

Washinirtoii 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

+88 
+13 
+30 
+90 
+36 

8. 

o 

+  7 
-56 
-37 
+11 
-34 

Aa 

Aa 

cj>  Cancri 
y^'  Cancri 
y>*  Cancri 
X  Cancri 
v>  Cancri        mult. 

-o'.oi 

■M).03 
0.03 
0.07 
0.10 

+  7.9 
7.9 
7.8 
7.4 
7.5 

+25  23;  I 
26    9.6 
25  50.0 
24  21.6 
24  53.2 

d    h    m 

15  16  31.9 

19  43.5 

19  49.4 

23  42.1 

le    2    3.8 

h    m 

-  9  43.8 

-  6  40.3 

-  6  34.5 

-  2  51.4 

-  0  35.4 

+0.6050 
-0.5560 
-0  2414 
+0.7241 
-0.1333 

0.5971 
0.5943 
0.5955 
0.5903 
0.5882 

-0.1161 
0.1255 
0.1259 
0.1369 
0.1432 

\fi  Cancri 
\f^  Cancri 
t;*  Cancri 
^  Cancri 
79  Cancri 

5.8 
6.0 
5.7 
5.0 
6.3 

40.11 
0.12 
0.14 
0.28 
0.29 

+  7.4 
7.3 
7.4 
6.2 
6.1 

+24  30.1 
24  26.6 
24  27.0 
22  28.8 
22  25.9 

2  49.7 

3  57.6 

4  32.6 
19  12.4 
19  37.0 

+  0    8.6 
+  1  13.8 
+  1  47.4 

-  8    6.9 

-  7  43.2 

+0.1404 
+0.0335 
-0.0586 
-0.5335 
-0.5607 

0.5872 
0.5860 
0.5849 
0.5696 
0.5680 

-0.1453 
0.1482 
0.1503 
0.1844 
0.1852 

+52 
+46 
+41 
+15 
+14 

-19 
-25 
-30 
-60 
-62 

B.A.C.313d 
B.A.C.3a06 
fl  Leonis 
ii  Leonis 

B.  A.  C.  '3579 

6.3 
6.3 
3,3 
6.0 
7.2 

+0.31 
0.34 
0.54 
0.60 
0.63 

+  6.0 
5.3 
32 
2.3 

1.8 

+21  43.5 
20  15.1 
17  17.2 
15  30.9 
14  53.4 

20  50.3 
17    1  42.0 

20  29.7 

16    3  13.6 

6  31.1 

-  6  24.0 

-  1  51.7 

-  7  43.7 

-  1  13.3 
+  1  57.7 

-0.1014 
+0.4866 
-0.491 1 
-0.2260 
-0.3614 

0.5671 
0.5614 
0.5405 
0.5347 
0.5307 

-0.1881 
0.1975 
0.2279 
0.2362 
0.2398 

+38 
+75 
+18 
+32 
+25 

-37 

-  8 
-^ 
-50 
-58 

t  Leonis 

/  Leonis 
B.A.C.3837 
B.A.C.4039 

6  Virginia 

5.7 
5.3 
6.3 
7,5 
5.8 

+0.64 
0.71 
0.82 
1.02 
LOO 

+  1.7 

-  0.1 

1.7 

4.6 

5.4 

+14  41.2 

11     6.7 

8  2I6J6 

4    4.6 

4  15.0 

8    7.7 

16  23.8 

19    4  46.1 

ao    3  50.7 

4  45.8 

+  3  31.2 
+11  31.5 

-  0  29.0 

-  2    4.6 

-  1  11.4 

-0.5.384 
+1.1600 
+0.6160 
-0.5716 
-1.0010 

0.5298 
0.5219 
0.5123 
0.4996 
0.4991 

-0.2415 
0.2490 
0.2571 
0.2644 
0.2644 

+16 
+90 
+83 
+15 
-10 

^9 
+35 
-10 
-78 
-86 

10  Virginia 

13  Virginia 

Tf  Virginia 

Saturk 

38  Virginia 

6.4 
6.1 
4.0 

6.2 

+1.06 
1.09 
1.10 

1.26 

-  5.8 
7.0 
7.1 

9.1 

+  2  29.8 

-  0  11.7 

0    4.4 

0    9,9 

2  58.5 

9  59.5 

14  50.7 

15  31.3 
22    8.4 

91    9  43.7 

+  3  53.5 
+  8  36.5 
+  9  16.0 
-  8  18.0 
+  2  58.1 

-0.5091 
+1 .0960 
+0.7866 
-0.8596 
-0.8608 

0.4969 
0.4955 
0.4951 
0.4927 
0.4920 

-0.2643 
0.2643 
0.2643 
0.2629 
0.2600 

+18 
+90 
+77 

-  1 

-  1 

-74 

+16 
-  3 

-90 
-90 

B  Virginia 
k  Virginia 
10  Libra» 
i  1  Libra 
A  «  Libra 

4.7 
5.8 
6.5 
5.0 
6.5 

+1.35 
1.57 

1.89 
2.02 
2.02 

-10.2 
11.5 
14.7 
14.8 
14.6 

-  4  58.3 

9  37.0 

17  55.1 

19  23.4 

19  14.8 

18  55.7 
99    7  32.2 
94    1  39.8 

12    6.2 

12  39.7 

+11  54.9 
+  0  10.5 
-  6  53.4 
+  3  14.4 
+  3  47.1 

-10680 
+0.8212 
+0.2860 
-0.1682 
-0.4352 

0.4916 
0.4929 
0.5070 
0.5122 
0.5158 

-0.2561 
0.2485 
0.2068 
01922 
0.1913 

-15 
+80 
+51 
+26 
+12 

-90 
-  1 
-28 
-54 
-70 

B.A.C.5S254 

d  Scorpii 
19  Scorpii 

a  Scorpii 
25  Scorpii 

5.8 
2.3 
5.1 
3.4 

7.0 

+2.28 
2.30 
2.40 
2.42 
2.56 

-14.6 
14.0 
13.6 
13.8 
12.5 

-23  39.7 

22  19.2 

23  54.9 
25  20.3 
25  20.2 

95  8  47.4 
11  55.6 
21  37.8 
21  51.9 

96  9  54.4 

-  0  42.5 
+  2  19.8 
+11  43.4 
+11  57.1 

-  0  24.3 

+0.9367 
-1.0390 
-0.6555 
+0.8944 
-0.5590 

0.5240 
0.5258 
0.5313 
0.5314 
0.5375 

-0.1581 
0.1524 
0.1336 
0.1331 
0.1077 

+66 
-28 

-  7 
465 

-  4 

+10 

-90 
-90 
+  8 
-83 

31  Ophiuchi 
B.A.C.5900 

A  Ophiuchi 
B.A.C.5813 

38  Ophiuchi 

67 
7.5 
4.9 

6.8 
6.7 

+2.63 
2.69 
2.69 
2.69 
2.70 

-11.7 
11.3 
ll.t 
11.1 
11.0 

-25  297 
26  51.6 
26  26.9 
26  23.7 
26  30.9 

18    8.4 
22  26.9 

22  59.5 

23  23.4 
97    0    0.4 

+  7  33.5 
+11  43.2 
-11  45.3 
-11  22.2 
-10  46.5 

-1.1930 
-0.0407 
-0.5400 
-0.6305 
-0.5455 

0.5414 
0.5437 
0.5437 
0.5439 
0.5441 

-0.0892 
0.0792 
0.0778 
0.0769 
0.0754 

-48 
+19 

-  6 
-11 

-  7 

-88 
-46 
-82 
-90 
-82 

43  Ophiuchi 
3  Stigittarii     var. 
B.A.C.6I27 
B.A.C.6194 

f  Sagittarii 

5.8 
4.6 
5.1 
5,1 
3.7 

+2.75 
2.83 
2.89 
2.89 
2.93 

-10.9 
9.2 
7.8 
7.1 
5.0 

-28    2.5 

27  47.6 

28  28.2 
27    4.9 
27    6.1 

2  33.4 

13  26ii 

22  33.2 

98    3    0.2 

15  11.8 

-  8  18.7 
+  2  13.7 
+10  59.7 

-  8  42.6 
+  3    3.4 

+0.9651 
+0.0756 
+0.5403 
-1.0580 
-0.9423 

0.5453 
0.5488 
0.5508 
0.5514 
0.5522 

-0.0693 

0.0427 

0.0197 

-0.0085 

+0.0230 

+62 
+22 
+47 
-44 
-35 

+15 
-39 
-13 
-90 
-90 

r  Sagittarii 
B.  A.  C.  66^28 
B.  A.C.6666 

cj  Sagittarii 
A  Sagittarii 

3.6 

5.9 
5.8 
5.1 
5.3 

+2.95 
2.96 
2.93 
2.90 
2.89 

-  3.4 
2.0 

-  1,6 
+  0.6 

0.8 

-27  49.7 
28    4.3 
27  12.2 
26  35.0 
26  29.1 

99    0  35.5 

8  22.2 

10  46.5 

22  24.0 

23  49.0 

-11  52,7 

-  4  22.2 

-  2    3.0 
+  9  10.4 
+10  32.5 

+0.1873 
+0.8976 
+0.1098 
+0.4399 
+0.4782 

0..'>531 
0.5,507 
0.5503 
0.5470 
0.5468 

+0.0472 
0.0667 
0.0727 
0.1009 
0.1043 

+28 

+62 
+26 
+47 

+49 

-33 
+  9 
-38 
-19 
-17 

B.  AC.  7077 

6.4 

+2.81 

+  3.4 

-25  18.2 

90  15  17.4 

+  1  29.4 

+1.0750 

0.5412 

+0.1393 

+65 

+22 

JULY, 

B.  AC.  7*237 
j^  Capricorn  i 

6.9 
5.4 

+2.71 
260 

+  4.9 
5.6 

-24  10.9 
21  37.3 

1    0  388 

7  59.8 

+10  32.1 
-  6  21.4 

+1.2470 

-0.30:% 

0.5370 
0.5337 

+0.1592 

o.irai 

+66 
+16 

+38 
-62 

97  Capricorn  i 

6.5 

+2.58 

+  5.7 

-SO  59.1 

8  28.1 

-  5  54.0 

-0.9160 

0.5331 

+0.1742 

-18 

-90 

X. 
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GBBEN  WIOH  MEAIT  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

1 

Baor. 

RlgbiAuMMlMi. 

DiAfor 
IMiaato. 

I>eQtliwtioii. 

Diftfor 
IMinnto. 

Btonr. 

BichtAaeeotioxi. 

Dlftfor 
IMIanta. 

DMliOftllOB. 

IMftfor 
IMlnate 

p] 

BTDAl 

r  21. 

8Ul<ii>AY  28. 

0 

b    n      s 

6  41  29^ 

■ 

S.«MO 

N.2I    6  44.2 

10 
1.461 

0 

h    m      s 

8  43  19.00 

s 
9J667 

N.23d£»55.5 

9.944 

1 

6  44  10.79 

9.8796 

28    5  10.7 

1.655 

1 

8  45  40.34 

9.3517 

23  26  37.1 

9.307 

2 

6  46  51.45 

9.6755 

28    3  25.6 

1.648 

2 

8  48    1.20 

9J43T 

23  17  11.4 

9.468 

3 

6  49  31.a'> 

9.6711 

28    1  28.9 

9.641 

3 

8  50  21.58 

9.3396 

23    738.5 

9.608 

4 

6  52  11.98 

9.6665 

27  59  20.7 

9.939 

4 

8  52  41.47 

9.3975 

22  57  58.5 

9.796 

5 

6  54  51.83 

9.6617 

27  57     1.1 

9.491 

5 

8  55    0.88 

9.3195 

22  48  1 1.4 

9.849 

6 

6  57  31.38 

9JS67 

27  54  30.2 

9.600 

6 

8  57  19.81 

9.3115 

22  38  17.4 

9J67 

7 

7    0  10.63 

9.6516 

27  51  48.0 

9.707 

7 

8  59  38.26 

9.3635 

22  28  16.6 

10.060 

8 

7    2  49.57 

9.6464 

27  48  54.5 

9.96S 

8 

9    1  .56.23 

9.9955 

22  18    9.1 

10.181 

9 

7    5  28.20 

9.6411 

27  45  49.8 

8.170 

9 

9    4  13.72 

9.9B75 

22    7  54.9 

10.991 

1   >0 

7    8    050 

9.6356 

27  42  34.1 

8.354 

10 

9    6  30.73 

9.9796 

21  57  34.2 

10J06 

!  11 

7  10  44.47 

9.6906 

27  35)    7.4 

8.937 

11 

9    8  47.27 

9.9717 

21  47    7.1 

10.506 

!    12 

7  13  22.09 

9.6641 

27  35  29.7 

8.716 

12 

9  11    a33 

9.9636 

21  36  33.6 

10.610 

13 

7  15  59.36 

9.6189 

27  31  41.2 

3.696 

13 

9  13  18.92 

9.9696 

21  25  53.9 

10.713 

14 

7  18  3028 

9.6199 

27  27  41.9 

4U»77 

14 

9  15  34.04 

94481 

21  15    8.1 

10.814 

15 

7  21  12.83 

9.6661 

27  23  31.9 

4.9S5 

15 

9  17  48.70 

9.9464 

21    4  16.2 

10.914 

16 

7  23  49.01 

9.5996 

27  19  11.3 

4.439 

16 

9  20    2.89 

9.9197 

20  53  18.4 

11.019 

17 

7  26  24.81 

9.5694 

27  14  40.1 

4.607 

17 

9  22  16.62 

9.9999 

20  42  14.7 

11.100 

18 

7  29    0.22 

9.5696 

27    9  58.5 

4.779 

18 

9  24  29.89 

9.9173 

20  31     5.3 

11.904 

19 

7  31  35.24 

9.5606 

27    5    6.6 

4.951 

19 

9  26  42.70 

9.9067 

20  19  50.2 

11.996 

20 

7  34    9.86 

9.9137 

27    0    4.4 

5.199 

20 

9  28  55.06 

9J99] 

20    8  29.5 

11.300 

1  21 

7  36  44.08 

94M69 

26  54  52.0 

6.991 

21 

9  31    6.96 

9.1046 

19  57    3.4 

11.480 

22 

7  39  17.89 

9.5666 

26  49  29.5 

5.456 

22 

9  38  18.41 

9.1879 

19  45  31.9 

11.570 

23 

7  41  51.28 

Qjsem 

N.26  43  57.0 

5J94 

23 

9  35  29.42 

9.1796 

N.19  33  55.0 

11j057 

1 

SAl 

HJRDA 

lT  22. 

M( 

>NDA1 

I  24. 

0 

7  44  24.24 

9.5456 

N.26  38  14.6 

6.788 

0 

9  37  39.98 

9.1794 

N.19  22  13.0 

1     11.749 

1 

7  46  56.78 

9.SS67 

26  32  22.4 

5J51 

1 

9  39  50.10 

9.1651 

19  10  25.9 

11.697 

'     2 

7  49  28.89 

9.5915 

26  26  20.5 

6.119 

2 

9  41  59.79 

9.1578 

18  58  33.7 

11.011 

3 

7  52    0.56 

9.5649 

26  20    8.9 

6.979 

8 

9  44    9.04 

9.1566 

18  46  36.6 

11.999 

4 

7  54  31.79 

9J168 

26  13  47.8 

6.431 

4 

9  46  17.86 

9.1434 

18  34  34.7 

19.079 

5 

7  57    2.58 

9.5664 

26    7  17.2 

6.587 

5 

9  48  26.25 

9.1366 

18  22  28.0 

19.196 

6 

7  59  3Q.92 

9J619 

26    0  37.3 

6.749 

6 

9  50  34.22 

9.1903 

18  10  16.7 

19.997 

7 

8    2    2.80 

9.4669 

25  53  48.2 

6.805 

7 

9  52  41.77 

9.1994 

17  58    0.8 

19J03 

<     8 

8    4  32.23 

9.4667 

25  46  49.9 

7.047 

8 

9  54  48.91 

9.1IS5 

17  45  40.4 

19.378 

'     9 

8    7    1.20 

9.4796 

25  39  42.6 

7.197 

9 

9  56  55.63 

9.1067 

17  33  15.5 

19.451 

1    10 

8    9  29.71 

9.4719 

25  3-^  26.3 

7.345 

10 

9  59     1.95 

9.1619 

17  20  46.3  , 

19.999 

11 

8  11  57.75 

9.4694 

25  25    1.2 

7.409 

11 

10     1    7.86 

9.6606 

17    8  12.9 

19.901 

12 

8  14  25.32 

9.4596 

25  17  27.3 

7.637 

12 

10    3  13.37 

9.6686 

16  55  a5.4 

19.606 

13 

8  16  52.42 

9.4476 

25    9  44.8 

7.780 

13 

10    5  18.49 

9.6896 

16  42  53.8 

19.797 

14 

8  19  19.05 

9.4396 

25     1  53.7  1 

7.999 

14 

10    7  23.21 

90)754 

16  30    8.2 

19.793 

15 

8  21  45.21 

9.4396 

24  53  54.2 

6.061 

15 

10    9  27.54 

9.0606 

16  17  18.6 

19.856 

16 

8  24  10.89 

9.4930 

24  45  46.4 

8.199 

16 

10  11  31.49 

9.6607 

16    4  25.2 

19JI91 

17 

8  26  36.08 

9.4159 

24  37  30.3 

8.336 

17 

10  13  35.07 

9.0565 

15  51  28.1 

]9J»9 

16 

8  29    0.80 

9.4666 

24  29    6.1 

8.471 

18 

10  15  38.27 

9.0009 

15  38  27.4 

13.049 

10 

8  31  25.04 

9.4906 

24  20  3:).8 

8J04 

19 

10  17  41.10 

9UM4I 

15  25  23.1 

13.169 

120 

8  33  48.80 

9J6I6 

24  11  5a6 

8.735 

20 

10  19  43.56 

9U»66 

15  12  15.2  1 

13.160 

.  21 

8  36  12.07 

9J906 

24    3    5.6 

8.865 

21 

10  21  45.66 

94000 

14  59    3.9 

13.916 

» 

8  38  34.86 

6J7S6 

23  54    9.8 

8.008 

22 

10  23  47.40 

9.0961 

14  45  49.3 

13.979 

23 

8  40  57.17 

9J676 

23  45    6.4 

0.119 

23 

10  25  48.79 

9.6963 

14  32  31.3  > 

13J97 

1  24 

8  43  19.00 

9J967 

Ni»  35  55.5 

9.944 

24 

,    10  27  49.83 

9.0145 

N.14  19  10.1  ' 

13.379 
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XI. 


OBEENWIGH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMension. 

Diitfor 
1  Minute. 

Deolination. 

Dili:  for 
IHinate. 

Hoar. 

RightAaooDslon. 

DURfor 
IHinate. 

DecUiuitlon. 

DliKlfor 
IMinnte. 

TUESDAY  25. 

THUKSDAY  27. 

1 

b    m     B 

» 

Off 

If 

h     m     • 

s 

o        *        /# 

/# 

0 

10  27  49.83 

9U>145 

N.14  19  10.1 

13.379 

0 

11  59  22.54 

1.8304 

N.  2  57  49.4 

14j614 

I 

10  29  50.53 

8.0088 

14    5  45.8 

13.430 

1 

12    1  12.30 

1.8985 

2  43  12.5 

14.615 

2 

10  31  50.89 

9.0099 

13  52  18.5 

13.480 

2 

12    3     1.96 

1.8067 

2  28  35.6 

I4US16 

3 

10  33  50.91 

1.9976 

13  38  48.2 

13JSS9 

3 

12    4  51.51 

1.8950 

2  13  58.6 

14.616 

4 

10  35  50.60 

1.9999 

13  25  15.0 

*  13.577 

4 

12    6  40.96 

1.8993 

1  59  21.7 

14.615 

5 

10  37  49.97 

1.9868 

13  11  38.9 

13.094 

5 

12    8  30.31 

1.8917 

1  44  44.8 

14.614 

6 

10  39  49.02 

1.9615 

12  58    0.1 

13.669 

6 

12  10  19.56 

1.8909 

I  30    8.0 

144S19 

7 

10  41  47.75 

1.9763 

12  44  18.6 

13.713 

7 

12  12    8.73 

1.8187 

1  15  31.4 

14.608 

8 

10  43  46.17 

1.9711 

12  30  34.5 

13.756 

8 

12  13  57.81 

1.8174 

1    0  55.1 

UMO 

9 

10  45  44.28 

1.9660 

12  16  47.9 

13.798 

9 

12  15  46.81 

1.8161 

0  46  19.1 

14.598 

10 

10  47  42.09 

1.9611 

12    2  58.8 

13.839 

10 

12  17  35.74 

1.8148 

0  31  43.4 

14.599 

H 

10  49  39.61 

1.9569 

11  49    7.2 

13.879 

11 

12  19  24.59 

1.8136 

Q  17    8.1 

14.584 

12 

10  51  36.83 

1.9513 

11  35  13.3 

13.9(7 

12 

12  21  13.37 

1.8195 

N.  0    2  33.3 

14.576 

13 

10  53  33.76 

1.9465 

11  21  17.2 

13.954 

13 

12  23    2.09 

1.8116 

S.  0  12    1.0 

14.568 

14 

10  55  30.41 

1.9419 

11     7  18.8 

13.901 

14 

12  24  50.76 

1.8107 

0  26  34.8 

14.559 

15 

10  57  26.79 

IJOT3 

10  53  18.3 

14.096 

15 

12  26  39.37 

1.8008 

0  41    8.1 

14.549 

16 

10  59  22.89 

1.9997 

10  39  15.7 

14.060 

16 

12  28  27.93 

1.8090 

0  55  40.7 

uj)Srr 

17 

11     1  18.72 

1.9983 

10  25  11.1 

14.099 

17 

12  30  16.45 

1.8083 

1  10  12.6 

14.595 

18 

11    3  14.29 

1.9940 

10  11    4.6 

14.194 

18 

12  32    4.93 

1.8077 

1  24  43.7 

14.519 

19 

11    5    9.60 

1.9197 

9  56  56.2 

14.155 

19 

12  33  53.37 

13)71 

1  39  14.0 

14.498 

20 

11    7    4.66 

1J»155 

9  42  46.0 

14.185 

20 

12  35  41.78 

1.8066 

1  53  43.5 

14.484 

21 

11    8  59.46 

1J»113 

9  28  34.0 

14.914 

21 

12  37  30.16 

1.8061 

2    8  12.1 

14.468 

22 

11  10  54.02 

1J073 

9  14  20.3 

14J949 

22 

12  39  18.51 

1.8057 

2  22  39.7 

14.453 

23 

11  12  48.34 
WEL 

N.  9    0    5.0 
AY  26. 

14.968 

23 

12  41    6.85 

P] 

1.8066 

RIDAl 

S.  2  37    6.4 
r  28. 

14.437 

0 

11  14  42.43 

1.8006 

N.  8  45  48.2 

14.989 

0 

12  42  55.17 

1.8063 

8.  2  51  32.1 

14.419 

1 

11  16  36.29 

1.8958 

8  31  29.9 

14.318 

1 

12  44  43.48 

1.8059 

3    5  56.7 

14.400 

2 

11  18  29.92 

1.8990 

8  17  10.1 

14.349 

2 

12  46  31.79 

1.8051 

3  20  20.1 

14.380 

3 

11  20  23.33 

1.8883 

8    2  4a9 

14.364 

3 

12  48  20.09 

1.8050 

3  34  42.3 

14JS9 

4 

11  22  16.52 

1.8848 

7  48  26.4 

14.386 

4 

12  50    8.39 

1.8051 

3  49    3.2 

14.338 

5 

11  24    9.51 

1.8814 

7  34    2.6 

14.406 

5 

12  51  56.70 

1.8058 

4    3  22.9 

14J17 

6 

11  26    2.29 

1.8780 

7  19  37.7 

14.495 

6 

12  53  45.02 

1.8054 

4  17  41.3 

14.995 

7 

11  27  54.87 

1.8747 

7    5  11.6 

14.444 

7 

12  55  33.35 

1.8057 

4  31  58.3 

14.971 

8 

11  29  47.25 

1.8714 

6  50  44.4 

14.461 

8 

12  57  21.70 

1.8060 

4  46  13.8 

14.946 

9 

11  31  39.44 

1.C683 

6  36  16.3 

14.477 

9 

12  59  10.07 

1.8064 

5    0  27.8 

14.991 

10 

11  33  31.45 

1.86S9 

6  21  47.2 

14.493 

10 

13    0  58.47 

1.8069 

5  14  40.3 

14.195 

11 

1 1  35  23.27 

1.8699 

6    7  17.1 

14.508 

11 

13    2  46.90 

13)74 

5  28  51.2 

14.168 

12 

11  37  14.91 

1.8S93 

5  52  46.2 

14.589 

12 

13    4  35.36 

1.8080 

5  43    0.5 

14.141 

13 

11  39    6.38 

1.8665 

5  38  14.5 

14.535 

13 

13    6  23.86 

13W7 

5  57    8.1 

14.119 

14 

11  40  57.69 

1.8537 

5  23  42.0 

14.547 

14 

13    8  12.40 

1.8094 

6  11  14.0 

14.063 

15 

11  42  48.83 

1.8510 

5    9    8.9 

14.557 

15 

13  10    0.99 

1.8109 

6  25  18.1 

14.053 

16 

11  44  39.81 

1.8484 

4  54  35J2 

14.567 

16 

13  11  49.63 

1.8111 

6  39  20.4 

ujm 

17 

11  46  30.64 

1.8450 

4  40    0.9 

14.577 

17 

13  13  38.32 

1.8119 

6  53  20.8 

13M0 

18 

11  48  21.32 

13435 

4  25  26.0 

14.585 

18 

13  15  27.06 

1.8199 

7    7  19.2 

13J)58 

19 

11  50  11.86 

1.8411 

4  10  50.7 

14.599 

19 

13  17  15.87 

1.8140 

7  21  15.7 

13.995 

20 

11  52    2.26 

1.8388 

3  56  15.0 

14.597 

20 

13  19    4.74 

1.8151 

7  35  10J2 

13.891 

21 

11  53  52.52 

1.8306 

3  41  39.0 

14.609 

21 

13  20  53.68 

1.8163 

7  49    2.6 

13.856 

22 

11  55  42.65 

1.8845 

3  27    2.7 

14.607 

22 

13  22  42.69 

1.6175 

8    2  52.9 

ixxsn 

23 

11  57  32.66 

1.8394 

3  12  26.2 

14.611 

23 

13  24  31.78 

1.8188 

8  16  41.0 

13.783 

24 

11  59  22.54 

1.8304 

N,  2  57  49.4 

14.614 

24 

13  26  20.95 

1.8909 

B.  8  30  26.9 

13.746 

xu. 
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t 

GBBBNWIOH  MEAN  TIME. 

TUK  MOON'S  EIQHT  ASCENSION  AND  DECLINATION. 

1 

Hmut. 

BlgbtAaeensloB. 

Diftfor 
IHlnnto. 

DeoUnation. 

Dili:  for 
1  Minute. 

Hour. 

Dlftfor 
1  Minute. 

DilCfor 
IKinote. 

SATURDAY  29. 

MONDAY,  MAY  1. 

1 
1     0 

13  26  20.95 
13  28  10.20 

B 

1.8809 

a  8  30  26.9 
8  44  10.5 

/I 
13.746 

0    .14  56  19^      iM»B.li3i9S£     uum 

1 

1.8916 

13.708 

2 

13  29  59.54 

1.8931 

8  57  51.8 

13U»e 

3 

13  31  48.97 

1.8947 

9  11  30.8 

13.630 

4 

13  33  38.50 

1.8989 

9  25    7.4 

13.589 

5 

13  35  28.12 

1.8978 

9  38  41.5 

13.547 

6 

13  37  17.84 

1.6808 

9  52  13.0 

13J04 

7 

13  39    7.67 

1.8314 

10    5  42.0 

13.461 

8 

13  40  57.61 

1.8339 

10  19    8.4 

13.418 

9 

13  42  47.66 

1.8351 

10  32  32.2 

13.374 

!  10 

13  44  37.82 

1.8370 

10  45  53.3 

13.398 

11 

13  46  28.10 

1.8391 

10  59  11.6 

13.981 

12 

13  48  18.51 

1.8419 

11  12  27.0 

13.933 

13 

13  50    9.04 

1.8433 

11  25  39.6 

13.180 

14 

13  51  59.70 

1.6454 

11  38  49.3 

13.137 

15 

13  53  50.49 

1.6477 

11  51  56.1 

13.088 

16 

13  55  41.42 

1.6600 

12    4  59.9 

13.037 

'   17 

13  57  32.49 

1.8S93 

12  18    0.6 

19.986 

18 

13  59  2:).69 

1.8546 

12  30  58.2 

19.934 

PHASES  OF  THB  MOOliT. 

19 

14     1  15.04 

1.8571 

12  43  52.7 

19.681 

20 

14     3    6  54 

'      1.8506 
1.8691 

12  56  43.9 

13  9  31.9 

19.897 
19.779 

21 

14    4  58.19 

22 

14    6  49.99 

1.8647 

13  22  16.6 

19.717 

d        b        m 

23 

14    8  41.95 
SI 

1.8673  8.13  34  57.9 
J^DAY  30. 

19.661 

C  Liiflt  Quarter .    .April      8    23    a5.3 
•  New  Mooii     ....    16      2    34.5 
J>  First  Quarter ....    22     17    26.0 
O  Full  Moon      ....    30     11    23.1 

0 

14  10  34.07 

1.8700 

S.  13  47  35.9 

19.605 

x^ 

1 

14  12  26J)5 

1.6798 
1.8756 

14    0  10.5 
14  12  41.5 

19.547 
19.487 

'J 

2 

1  V       m  ^     mt%J^m^M%M 

14  14  18.80 

3 

14  16  11.42 

1.8784 

14  25    8.9 

19.497 

d         h 

4 

14  18    4.21 

1.8813 

14  37  32.7 

19.367 

C  Apogee  .    •    .    .April      5      6J5 

5 

14  19  57.17 

1.8849 

14  49  52.9 

19.306 

C   Perigee 17      9.9 

6 
7 

14  21  50.31 
14  23  43.63 

1.8879 

15    2    9.4 

19.944 

^^                               ^9 

1.8909 

15  14  22J2 

19.181 

■ 

8 

14  25  37.13 

1.8899 

15  26  31.1 

19.117 

1     9 

14  27  30.81 

1.8063 

15  38  36.2 

19U169 

10 

14  29  24.68 

1.8004 

15  50  37.4 

11.967 

11 

14  31  18.74 

1.0096 

J6    2  34.6 

11J91 

12 

14  33  13.00 

1.0059 

16  14  27.9 

11.854 

13 

14  :)5    7.45 

1.9001 

16  26  17.1 

11.786 

14 

14  37    2.10 

ia»194 

16  38    2.2 

11.717 

15 

14  38  56.94 

1.0158 

16  49  43.1 

11.647 

16 

14  40  51.99 

1J)109 

17    1  19.8 

11.977 

17 

14  42  47.24 

1.0995 

17  12  52.3 

11.909 

18 

14  44  42.69 

1J9S0 

17  24  20.4 

11.433 

19 

14  46  38.35 

1.9909 

17  35  44.2 

11.360 

20 

14  48  34.23 

1.9331 

17  47    3.6 

11.986 

21 

14  50  30.32 

1.0366 

17  58  18.5 

11.911 

22 

14  52  26.62 

1.9409 

18    9  28.9 

11.139 

23 

14  54  23.14 

1.9438 

18  20  34.7 

11U»8 

24 

14  56  19.87 

1.9474 

8. 18  31  35.9 

10.081 
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ORBBITWIOH  MEAN  TIME. 

a 

LUNAR  DLSTANCES. 

1 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

nilg- 

P.L. 
of 

VIb. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

Diff. 

Pollux 

W, 

8^  21  47 

9894 

ai  54  13 

9909 

O          1        U 

85  26  29 

9910 

86  58  35 

9918 

Regulus 

W. 

45  51  37 

9914 

47  23  38 

9991 

48  55  30 

9998 

50  27  13 

9935 

Antares 

E. 

54  20  18 

9895 

52  47  53 

9903 

51  15  37 

9910 

49  43  31 

9918 

a  Aqiiile 

E. 

103  17  25 

3790 

102    2  12 

3787 

100  46  56 

3786 

99  31  39 

3786 

2 

Pollux 

W. 

94  36  41 

89f» 

96    7  50 

9969 

• 

97  38  51 

9969 

99    9  43 

9973 

Regulus 

W. 

58    3  40 

9960 

59  34  32 

9975 

61    5  16 

9981 

62  35  52 

2969 

Antares 

E. 

42    5  28 

2958 

40  34  20 

99G9 

39    3  20 

9969 

37  32  29 

9977 

a  Aquilee 

E. 

93  15  32 

3799 

92    0  29 

3805 

90  45  32 

3819 

89  30  42 

3819 

3 

Regulus 

W. 

70    6  52 

3019 

71  36  41 

3094 

73    6  24 

3030 

74  36    0 

3034 

Satorn 

W, 

29  33  45 

9980 

31    4  23 

9986 

32  34  53 

9999 

34    5  16 

9gU7 

a  AquilflB 

E. 

83  18  38 

3867 

82    4  45 

3879 

80  51    4 

3809 

79  37  36 

3907 

4 

Regulus 

W. 

82    2  29 

3058 

83  31  30 

3061 

85    0  27 

3065 

86  29  19 

3069 

Saturn 

W. 

41  35  40 

3090 

43    5  28 

3093 

44  35  12 

3097 

46    4  51 

3030 

Spica 

W. 

27  59  43 

3066 

29  28  34 

3069 

30  57  22 

3071 

32  26    7 

3073 

a  Aquile 

E. 

73  34    9 

3989 

72  2:^  19 

4010 

71  10  49 

4031 

69  59  40 

4059 

Fomalhaut 

E. 

100  26  38 

3940 

99    1  16 

3949 

97  35  56 

3944 

96  10  39 

3947 

5 

Regulus 

W. 

93  52  42 

3089 

95  21  14 

3083 

96  49  44 

3064 

98  18  13 

3066 

Saturft 

W. 

53  32  11 

3043 

55    1  30 

3044 

56  30  48 

3046 

58    0    4 

3046 

Spica 

W. 

39  49  19 

3081 

41  17  52 

3069 

42  46  23 

3089 

44  14  54 

3089 

a  Aquile 

E. 

64    9  44 

4180 

63     1     5 

4917 

61  52  55 

4951 

60  45  17 

4987 

Fomalhaut 

E. 

89    4  54 

3957 

87  39  52 

3950 

86  14  53 

3961 

84  49  56 

3963 

6 

Satorn 

W, 

65  26  21 

3045 

66  55  38 

3043 

68  24  57 

3041 

69  54  19 

3039 

Spica 

W. 

51  37  32 

3079 

53    6    7 

3078 

54  34  44 

3075 

56    3  24 

3073 

a  Aquilee 

E. 

55  16    6 

4506 

54  12  19 

4560 

53    9  20 

4618 

52    7  11 

4689 

Fomalhaut 

E. 

77  45  38 

3970 

76  20  51 

3970 

74  56    5 

3379 

73  31  2! 

3979 

a  Pegasi 

E. 

98  45  18 

3494 

97  23  29 

3490 

96    1  35 

3416 

94  39  37 

3413 

7 

Saturn 

W. 

77  21  58 

3099 

78  51  44 

3017 

80  21  36 

3011 

81  51  35 

3005 

Spica 

W. 

63  27  37 

3055 

64  56  42 

3049 

66  25  54 

3043 

67  55  13 

3038 

a  Aquile 

E. 

47  11     3 

5089 

46  15  12 

5186 

45  20  40 

5999 

44  27  32 

5499 

Fomalhaut 

E. 

66  27  49 

3976 

65    3    9 

3376 

63  38  29 

39n 

62  13  51 

3977 

a  Pegasi 

E. 

87  48  43 

3393 

m  26  19 

3380 

85    3  51 

3386 

83  41  19 

3389 

Sun 

E. 

111  55  42 

3493 

110  33  51 

3416 

109  11  53 

3411 

107  49  49 

3404 

8 

Saturn 

W. 

89  23  28 

9969 

90  54  19 

9969 

92  25  20 

9953 

93  56  32 

9943 

Spica 

W, 

75  23  47 

3001 

76  53  58 

9003 

78  24  19 

9984 

79  54  52 

9974 

Ajitares 

W. 

29  2 )  40 

3000 

30  59  53 

9999 

32  30  16 

9989 

34    0  51 

99i3 

Fomalhaut 

E. 

55  10  57 

3980 

53  46  29 

3988 

52  22    4 

3999 

50  57  43 

3996 

a  Pegasi 

E. 

76  47  33 

3364 

75  24  35 

3361 

74     1  34 

3358 

72  38  29 

3354 

Sun 

E. 

100  57  27 

3365 

99  34  31 

3356 

98  11  24 

3346 

96  48    6 

;i336 

0 

Saturn 

W. 

101  35  41 

9891 

103    8  12 

9878 

104  40  59 

9866 

106  14    2 

9853 

Spica 

W. 

87  30  46 

9991 

89    2  3d 

9909 

90  34  46 

9896 

92    7  10 

9883 

Antares 

W. 

41  36  58 

9918 

43    8  54 

9906 

44  41    5 

3894 

46  13  32 

9680 

Fomalhaut 

E. 

43  57  37 

3336 

42  34    7 

3346 

41  10  51 

3365 

39  47  54 

3383 

a  Pegasi 

E. 

65  42  15 

3343 

64  18  53 

3349 

62  55  30 

3349 

01  32    7 

3343 

Sun 

E. 

89  48  25 

3977 

88  23  47 

3964 

86  58  53 

3951 

85  33  44 

3996 

XIV. 
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GUEEilWlCH  MEAN  TIME. 

LUNAB  DISTANCES. 

o 
ja  • 

1   ^  _a 

P.L. 

P.L. 

P.L. 

P.L. 

1 

KMDOMid  Dinotton 
of  Objoot. 

Midnight. 

of 
Diff. 

XVh. 

of 
Diff. 

xvnib. 

of 

Diff. 

XXlb* 

of 
Dllt 

Pollux 

W. 

O           «         II 

88  30  31 

S935 

O           If 

90    2  18 

9933 

O          1        It 

91  33  55 

9940 

93'    526' 

9948 

Regulus 

W. 

51  58  48 

9943 

53  30  14 

9949 

55     1  31 

9955 

56  32  40 

9909 

Antares 

E. 

48  11  35 

9996 

46  39  49 

9933 

45    8  12 

9941 

43  36  45 

9949 

a  Aquilw 

E. 

98  16  22 

37tt7 

97     1     6 

3788 

95  45  51 

3799 

94  30  40 

3794 

>    2 

Pollux 

W. 

100  40  27 

9989 

102  11    2 

9989 

10:3  41  29 

9995 

105  11  48 

3001 

Regulus 

W. 

64    6  19 

9994 

65  36  39 

3001 

67    6  51 

3007 

68  36  55 

3013 

Antares 

E. 

36    1  47 

9984 

34  31  14 

9990 

a*)    0  49 

9997 

31  30  33 

3003 

aAquilie 

E. 

88  15  59 

3897 

87     1  25 

3835 

85  46  59 

3845 

84  32  43 

3666 

1    3 

Regulus 

W. 

76    5  30 

3039 

77  34  54 

3045 

79    4  11 

3040 

80  33  23 

3054 

1 

Sat tan 

W. 

35  35  a3 

3009 

37    5  43 

3006 

38  35  48 

3011 

40    5  47 

3016 

a  Aquiie 

• 

E. 

78  24  23 

3991 

77  11  25 

3837 

75  58  43 

3953 

74  46  17 

3071 

4 

Regulus 

W. 

87  58    6 

3079 

89  26  50 

3075 

90  55  30 

3078 

92  24    7 

3079 

Saturn 

W. 

47  34  26 

3034 

49    3  57 

3036 

50  33  25 

3009 

52    2  49 

3041 

Spica 

W. 

33  54  50 

.  3074 

sa  23  31 

3077 

36  52    9 

3078 

38  20  45 

3080 

a  AquilfB 

E. 

68  48  52 

4076 

67  38  27 

4109 

66  28  27 

4198 

65  18  52 

4156 

1 

Fomalhaut 

E. 

94  45  25 

3948 

93  20  13 

3951 

91  55    4 

3953 

90  29  58 

3955 

1 

5 

Regulus 

W. 

99  46  41 

3086 

101  15    8 

3086 

102  43  35 

3086 

104  12    2 

3085 

1 

Satokn 

W. 

59  29  20 

3047 

60  58  35 

3047 

62  27  50 

3047 

63  57    5 

3046 

1 

Spica 

W. 

45  43  25 

3089 

47  11  56 

3089 

48  40  27 

3089 

50    8  59 

3081 

a  Aquilfe 

E. 

59  38  12 

4335 

58  31  42 

4366 

57  25  50 

4409 

56  20  37 

4456 

Fomaliiaut 

E. 

83  25    1 

3965 

82    0    8 

3965 

80  35  16 

3967 

79  10  26 

3960 

;  6 

SATOftlf 

W. 

71  23  43 

3036 

72  53  11 

3034 

74  22  42 

3030 

75  52  18 

3096 

i 

Spiru 

W. 

57  32    6 

3070 

59    0  52 

3067 

60  29  42 

3063 

61  58  37 

3059 

n  AquiliB 

E. 

51     5  56 

4730 

50    5  38 

4899 

49    6  20 

4909 

48    8    7 

4960 

1 

Fomalhaut 

E. 

72    6  37 

3973 

70  41  54 

3974 

69  17  12 

3974 

67  52  ;iO 

3975 

aPegasi 

E. 

93  17  35 

3409 

91  55  29 

3405 

90  33  18 

3401 

89  11    3 

3397 

7 

Satuen 

W. 

83  21  41 

9999 

84  51  55 

S993 

86  22  17 

9985 

87  52  48 

9978 

Spica 

W. 

69  24  39 

3031 

70  54  13 

3095 

72  23  55 

3018 

73  53  46 

3009 

a  Aquil» 

E. 

43  35  53 

SS59 

42  45  50 

5707 

41  57  28 

5874 

41  10  55 

6056 

Fomalhaut 

E. 

60  49  13 

3978 

59  24  36 

3980 

58    0     1 

3989 

56  35  28 

3983 

aPegasi 

E. 

>  82  18  42 

3379 

80  56    1 

3375 

79  33  16 

3379 

78  10  27 

3367 

Son 

E. 

106  27  37 

3396 

105    5  18 

3390 

103  42  50 

3388 

102  20  13 

3374 

-    8 

Saturn 

W. 

95  27  56 

9933 

96  59  33 

9994 

98  31  22 

9913 

100    3  24 

9901 

1 

Spica 

W. 

81  25  37 

9965 

82  56  34 

9954 

84  27  44 

9943 

65  59    8 

9939 

1 

Ajitares 

W. 

35  31  38 

9969 

37    2  38 

9959 

38  33  51 

9949 

40    5  17 

9930 

1 

Fomalhaut 

E. 

49  3:3  27 

3301 

48    9  17 

3307 

46  45  14 

3315 

45  21  20 

3395 

a  Pegasi 

E. 

71  15  20 

3351 

69  52    8 

3349 

68  28  53 

3346 

67    5  35 

3346 

Son 

E. 

95  24  m 

3395 

94    0  54 

3313 

92  36  58 

3309 

91  12  49 

3989 

9 

Satorn 

W. 

107  47  21 

9840 

109  20  57 

9896 

no  54  51 

9819 

112  29    3 

9798 

Spica 

W. 

93  39  50 

9870 

95  12  47 

9856 

96  46    2 

9849 

98  19  35 

S898 

Antares 

W. 

47  46  16 

9867 

49  19  17 

9854 

50  52  35 

9839 

52  26  12 

9885 

Fomalhaut 

E. 

38  25  18 

3406 

37    3    8 

3439 

35  41  28 

3464 

34  20  24 

3508 

aPegasi 

E. 

60    8  45 

3344 

58  45  24 

3346 

57  22    6 

3350 

55  58  52 

3356 

Sun 

E. 

84    8  18 

3999 

82  42  35 

3907 

81  16  34 

3199 

79  50  15 

3176 
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GRBBM  VVIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
ja  . 

*-  a 

I*" 
10 

Name  and  Direction 
of  Objoot. 

Noon. 

P.L. 
of 

Diff. 

mj>. 

P.L. 

of 

Diff. 

VIb. 

P.L. 

of 

Diff. 

ix»«. 

P.L 

of 

Diff. 

Spica 

W. 

O           /        If 

99  53  26 

8813 

101  27  37 

9798 

103    2    7 

9783 

104  36  57 

9767 

Antares 

W. 

54     0    8 

9610 

55  34  23 

9795 

57    8  58 

9779 

58  43  53 

9764 

aPegasi 

E. 

54  35  44 

XWI 

53  12  43 

3369 

51  49  51 

3379 

50  27  11 

3399 

Sun 

E. 

78  23  37 

3160 

76  56  40 

3143 

75  29  23 

3197 

74    1  46 

3110 

11 

Spica 

W. 

112  36  27 

9684 

114  13  28 

9668 

115  50  51 

9650 

117  28  38 

9633 

Antares 

W. 

66  43  47 

9681 

68  20  53 

9663 

69  58  23 

9646 

71  36  16 

9697 

Sun 

E. 

66  38  21 

3090 

65    8  33 

3001 

63  38  21 

9981 

62    7  45 

9963 

12 

Antares 

W. 

79  51  50 

9537 

81  32  12 

9519 

83  12  59 

9500 

84  54  12 

9489 

aAquilao 

W. 

43  21  57 

4955 

44  19  28 

4789 

45  19  13 

4638 

46  21     5 

4498 

Suiv 

E. 

54  28  42 

9665 

52  55  38 

9845 

51  22    8 

9895 

49  48  13 

9805 

13 

Antares 

W. 

93  26  44 

9391 

95  10  32 

9373 

96  54  45 

9355 

98  39  24 

9338 

a  Aquilee 

W. 

51  58  53 

3943 

53  11  29 

3855 

54  25  35 

3773 

55  41     5 

3697 

Suw 

E. 

41  52    8 

9707 

40  15  37 

9668 

38  38  41 

9669 

37     1  20 

96fM) 

14 

Antares 

W. 

107  28  52 

9955 

109  15  58 

9939 

111    3  27 

9994 

112  51  19 

9900 

a  Aquilao 

W. 

62  17  18 

3386 

63  39  51 

3335 

65    3  22 

3988 

66  27  47 

3944 

Sun 

E. 

28  48  18 

9561 

27    8  29 

9544 

25  28  17 

9597 

23  47  42 

9519 

17 

Sun 

W. 

12  29  58 

9391 

14  15  27 

9390 

16    0  58 

9390 

17  46  29 

9390 

Pollux 

E. 

71  36  19 

9039 

69  43  34 

9031 

67  50  48 

9030 

65  58    1 

9030 

Reguliis 

E. 

108  11  42 

9049 

106  19  14 

9041 

104  26  44 

9041 

102  34  13 

9041 

18 

Sun 

W. 

26  33  38 

9339 

28  18  51 

9337 

30    3  57 

9349 

31  48  55 

934€ 

Pollux 

E. 

56  34  36 

9043 

54  42    9 

9048 

52  49  49 

9053 

50  57  37 

9058 

ReguluB 

E. 

93  12    5 

9059 

91  19  52 

9057 

89  27  46 

9069 

87  35  48 

9068 

19 

Sun 

W. 

40  31  19 

9387 

42  15  12 

9396 

43  58  52 

9407 

45  42  17 

9417 

Pollux 

E. 

41  39    6 

9096 

39  48    1 

9105 

37  57    9 

9115 

36    6  32 

9195 

Regulus 

E. 

78  18  27 

9105 

76  27  35 

9114 

74  36  57 

9193 

72  46  33 

9134 

Saturn 

E. 

117  36    9 

9orj 

115  44  29 

9089 

113  53    2 

9091 

112    1  49 

9101 

20 

Sun 

W. 

54  15  25 

9477 

55  57  11 

9400 

57  38  38 

9503 

59  19  47 

1 
9517  \ 

Regulus 

E. 

63  38  40 

9101 

61  49  59 

9904 

60    1  37 

9916 

58  13  34 

9930 

Saturn 

E. 

102  49  47 

9157 

101     0  14 

9169 

99  11    0 

9161 

97  22    4 

9194 

Spica 

E. 

117  40  44 

9189 

115  51  50 

9194 

114    3  14 

9906 

112  14  56 

9919  1 

21 

Sun 

W. 

67  40  39 

9589 

69  19  49 

9604 

70  58  39 

9619 

72  37    8 

1 
9634  ' 

Aldekxinin  - 

W. 

32  a)  59 

9457 

34  16  13 

9455 

35  58  29 

9457 

37  40  43 

9460 

Mars 

W. 

24    0  47 

9519 

25  41  44 

9593 

27  22  25 

9535 

29    2  49 

9548  ; 

Regulus 

E. 

49  18  27 

9309 

47  32  30 

9317 

45  46  55 

9339 

44    1  42 

9348 

Saturn 

E. 

88  22  19 

9901 

86  35  22 

9S75 

84  48  46 

9980 

83    2  31 

9303 

Spica 

E. 

103  18  17 

9986 

101  31  57 

9300 

99  45  58 

9314 

98    0  19 

9398 

22 

Sun 

W. 

80  44  25 

9711 

82  20  50 

9796 

83  56  55 

9749 

85  32  39 

9757  , 

Aldebaran 

w. 

46  10  15 

9499 

47  51  39 

9509 

49  32  49 

9519 

51  13  46 

9599  1 

Mars 

w. 

37  20  19 

9616 

38  58  52 

9631 

40  37    5 

9645 

42  14  59 

9659  1 

Regulus 

E. 

35  21  26 

9430 

3:3  38  34 

9448 

31  56    8 

9467 

30  14    8 

9466  - 

Saturn 

E. 

74  16  24 

9375 

72  32  13 

9389 

70  48  23 

9403 

69    4  53 

9418  1 

Spica 

E. 

89  17  12 

9400 

87  33  37 

9414 

85  50  22 

9499 

84    7  28 

9443 

XVI. 
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LUNAB  DISTANCES. 


1. 

10 

N»me  and  Dlreotloii 
of  ObjMt. 

Midnight. 

1 

1  P.L. 
of 
Diff. 

XVB. 

P.L. 

of 

Dlfll 

XVIlIb. 

P.L. 

of 

Difll 

XXIb. 

P.L. 

of 

Diff. 

Spica 

W. 

0         t        *i 

106  12    8 

9751 

10/  47  40 

9735 

109  23  34 

9719 

110  59  49 

9701 

Antares 

W. 

60  19    8 

9747 

61  54  45 

9739 

63  30  43 

9714 

65    7    4 

9608 

aPegasi 

E. 

49    4  45 

3407 

47  42  36 

3496 

46  20  48 

3446 

44  59  24 

3479 

Sufr 

E. 

72  33  49 

3099 

71     5  30 

3074 

69  36  49 

3066 

68    7  46 

3038 

11 

Spica 

W. 

119    6  48 

9615 

120  45  23 

9507 

122  24  22 

9679 

124    3  46 

9561 

Antaren 

W. 

73  14  34 

9610 

74  53  16 

9609 

76  32  22 

9574 

78  11  53 

9665 

Son 

E. 

60  36  46 

9943 

59    5  22 

9994 

57  33  34 

9906 

56    1  21 

9884 

12 

Antares 

W. 

86  35  51 

9463 

88  17  56 

9445 

90    0  26 

9497 

91  43  22 

9409 

a  Aquiln 

W. 

47  24  59 

4369 

48  30  48 

4960 

49  38  27 

4140 

50  47  50 

4097 

Sun 

E. 

46  13  52 

9786 

46  39    5 

9766 

45    3  52 

9746 

43  28  13 

8796 

13 

Antares 

W. 

100  24  28 

9391 

102    9  57 

9304 

103  55  51 

9987 

105  42    9 

9970 

a  Aquile 

W. 

56  57  55 

3696 

58  16    1 

3559 

59  35  20 

8497 

60  55  47 

9440 

Soif 

E. 

35  23  33 

9639 

33  45  21 

9613 

32    6  44 

9696 

30  27  43 

9678 

14 

Antares 

W. 

114  39  33 

9196 

116  28    8 

9181 

118  17    4 

9168 

120    6  20 

9155 

aAquiln 

W. 

67  53    4 

3904 

69  19    9 

3166 

70  45  59 

3130 

72  13  32 

3008 

Suif 

E. 

22    6  45 

9498 

20  25  26 

9489 

18  43  47 

9467 

17    1  48 

9453 

17 

Son 

W. 

19  32    0 

9391 

21  17  29 

9999 

23    2  56 

9395 

24  48  19 

9398 

Pollux 

E. 

64    5  14 

9039 

62  12  29 

9093 

60  19  47 

9036 

58  27    9 

9039 

Regulua 

E. 

100  41  43 

9049 

98  49  14 

9043 

96  56  47 

9046 

95    4  24 

9048 

18 

Sun 

W. 

33  33  45 

9365 

35  18  25 

9369 

37    2  55 

9370 

38  47  13 

9378 

1 

Pollux 

E. 

49    5  33 

9064 

47  13  39 

9079 

45  21  56 

9079 

43  30  25 

9087 

Regulus 

E. 

85  43  59 

9073 

83  52  19 

9081 

82    0  50 

9088 

80    9  32 

9096 

19 

Sun 

W. 

47  25  27 

9496 

49    8  22 

9440 

50  51     0 

9459 

52  33  21 

9464 

Pollux 

E. 

34  16  11 

9136 

3226    7 

9147 

30  36  19 

9159 

28  46  49 

9170 

Regulus 

E. 

70  56  25 

9144 

69    633 

9155 

67  16  58 

9167 

65  27  40 

9178 

Saturn 

E. 

110  10  52 

9119 

108  20  11 

9199 

106  29  46 

9134 

104  39  38 

9145 

20 

Sun 

W. 

61     0  37 

9631 

62  41    7 

9645 

64  21  18 

9659 

66     1     9 

9674 

Regulus 

E. 

56  25  51 

9944 

54  38  29 

9968 

52  51  27 

9979 

51     4  46 

9887 

Saturn 

E. 

95  33  28 

9907 

93  45  n 

9990 

91  57  14 

9933 

90    936 

9947 

Spica 

E. 

110  26  57 

9939 

108  39  17 

9945 

106  51  57 

9059 

105    4  57 

9979 

21 

Sun 

W. 

74  15  17 

9649 

75  53    5 

9666 

77  30  32 

9680 

79    7  39 

9696 

AldeUoran 

W. 

39  22  53 

9664 

41     4  57 

9470 

42  46  53 

9477 

44  28  39 

9484 

AIars 

W. 

30  42  56 

9561 

32  22  45 

9674 

34    2  15 

9688 

35  41  27 

9609 

Regulus 

E. 

42  16  52 

S364 

40  32  25 

9380 

38  48  22 

9396 

37    4  42 

9413 

Satuen 

E. 

81  16  36 

9317 

79  31     2 

9331 

77  45  48 

9346 

76    0  56 

9960 

Spica 

E. 

96  15    0 

9349 

94  30    2 

9357 

92  45  25 

9371 

91     1     8 

9385 

22 

Sun 

W. 

87    8    3 

9773 

88  43    6 

9788 

90  17  50 

9603 

91  52  14 

9818 

Aldebaraii 

W. 

52  54  28 

9533 

54  34  56 

9543 

56  15    9 

9555 

57  55    0 

9566 

Maes 

W. 

43  52  34 

9673 

45  29  50 

9688 

47    6  46 

9709 

48  43  23 

9716 

Regulus 

E. 

28  :)2  35 

9606 

26  51  30 

9597 

25  10  54 

9648 

23  30  48 

9571 

1 

Satuen 

E. 

67  21  44 

9439 

65  38  55 

9446 

63  56  26 

9460 

62  14  17 

9474 

Spica 

E. 

82  24  54 

9458 

80  42  41 

9471 

79    0  47 

9486 

77  19  13 

9409 

72 
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XVII. 


GRBBI^nVIOH  MEAN  TIME. 

LUNAB  DIBTANCE8. 

D»v  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.X. 

of 
Diff. 

m^ 

P.L. 

of 

Diff. 

VP^. 

P.  L.> 
of 

Diff. 

TX>' 

P.  L. 

of 

Dfff. 

23 

Son 

W. 

9^  26  18 

9633 

0         $        It 

95    0    3 

9848 

9^33  28 

9889 

O          /        /< 

98    6  35 

98n 

Aldebanui 

W. 

59  34  48 

9577 

61  14  14 

9580 

62  53  24 

9001 

64  32  18 

9619 

Mars 

w. 

50  19  41 

8731 

51  55  40 

9745 

53  31  20 

9759 

55    6  42 

9773 

Saturn 

£. 

60  32  27 

9488 

58  50  57 

9509 

57    9  46 

9516 

55  28  55 

9599 

Spica 

E. 

75  37  59 

9513 

73  57    4 

9597 

72  16  29 

9541 

70  36  13 

9555 

24 

Sdiv 

W. 

;05  47  33 

9948 

107  18  51 

9061 

108  49  53 

9074 

110  20  38 

9968 

Aldebanui 

W. 

72  42  50 

9671 

74  20    9 

9663 

75  57  12 

9605 

77  33  59 

9706 

Mars 

w. 

62  59    0 

9841 

64  32  35 

9653 

66    5  54 

9866 

67  38  56 

9879 

Pollux 

w. 

28  31  27 

9881 

30    9  54 

9639 

31  48    5 

9645 

33  25  59 

96S6 

Satdrn 

E. 

47    9  14 

9504 

45  30  11 

0607 

43  51  26 

9610 

42  12  57 

9639 

Spica 

E. 

62  19  31 

9691 

60  41     4 

9634 

59    2  55 

9646 

57  25    3 

9658 

Antares 

E. 

108  11  55 

9616 

106  33  22 

9699 

104.55    6 

9640 

103  17    6 

9653 

25 

Sun 

W. 

117  50  20 

3061 

119  19  30 

3069 

120  48  26 

3074 

122  17    7 

3085 

Aklebttnui 

W. 

85  34    9 

9769 

87    9  27 

9779 

88  44  31 

9784 

90  19  20 

9704 

Mars 

W. 

75  20    7 

9940 

76  51  35 

9051 

78  22  49 

9969 

79  53  49 

9973 

Pollux 

W. 

41  31  39 

9713 

43    8    2 

9794 

44  44  10 

9735 

46  20    4 

9744 

Saturn 

E. 

34    4  37 

9600 

32  27  44 

9701 

30  51    5 

9711 

29  14  40 

9799 

Spica 

E. 

49  19  47 

9718 

47  43  31 

9799 

46    7  30 

9741 

44  31  44 

9759 

Antares 

E. 

95  11    9 

9710 

93  34  43 

9799 
1 

91  58  32 

9739 

90  22  35 

9744 

26 

Sun 

W. 

129  37  10 

3130 

131    4  32 

8160 

132  31  41 

3160 

ia3  58  38 

3160 

Aldebaran 

W. 

98  10    4 

'9845 

99  43  33 

9855 

101  16  50 

9865 

102  49  54 

9875 

Mars 

W. 

87  25  25 

3096 

88  55    6 

3036 

90  24  34 

3046 

91  53  50 

3056 

Pollux 

W. 

54  16  15 

9794* 

55  50  51 

9604 

57  25  14 

9819 

58  59  26 

9891 

Spica 

E. 

36  36  31 

9805 

35    2  10 

9816 

33  28    3 

98B6 

31  54    9 

9637 

Antares 

£. 

82  26  17 

9793 

80  51  40 

9808 

79  17  15 

9619 

77  43    3 

9891 

27 

Aldebaran 

W. 

110  32    9 

9099 

112    4    0 

9031 

113  35  40 

9040 

115    7    8 

9040 

Mars 

w. 

99  17  19 

3100 

100  45  29 

3100 

102  13  28 

3117 

103  41  17 

3195 

Pollux 

w. 

66  47  34 

9863 

68  20  40 

9879 

69  53  35 

9880 

71  26  20 

9687 

ReguluB 

w. 

30  23  48 

9004 

31  56    2 

9800 

33  28    9 

9914 

35    0  10 

9010 

Antares 

E. 

69  54  50 

9863 

68  21  44 

9871 

66  48  48 

9870 

65  16    2 

9887 

28 

Mars 

W. 

no  57  59 

3163 

112  24  52 

3170 

113  51  37 

3178 

115  18  13 

3184 

Pollux 

w. 

79    7  47 

9099 

80  39  38 

9090 

82  11  20 

9035 

83  42  54 

9049 

Regulus 

w. 

42  38  40 

9045 

44  10    2 

9050 

45  41  17 

9955 

47  12  26 

9961 

Antares 

E. 

57  34  34 

9099 

56    2  43 

9990 

54  31     1 

9935 

52  59  27 

9049 

a  Aquilaa 

E. 

105  54  26 

3844 

104  40    9 

8838 

103  25  46 

3833 

WZ  11  18 

3888 

29 

Pollux 

W. 

91   18  48 

9079 

92  49  36 

son 

94  20  18 

9069 

95  50  53 

9087 

Regulus 

w. 

54  46  30 

9066 

56  17    0 

9009 

57  47  23 

9007 

59  17  40 

3001 

Saturn 

w. 

15  59  53 

9053 

17  31     5 

9808 

19    2  10 

9063 

20  33    9 

9968 

Antares 

E. 

45  ^  35 

9079 

43  52  47 

9077 

42  22    6 

9063 

40  51  32 

9980 

a  AquilflB 

E. 

95  58  14 

3893 

94  43  36 

3885 

93  29    0 

3898 

92  14  27 

3831 

30 

Pollux 

W. 

103  22  14 

3019 

104  52  12 

3016 

106  22    5 

3090 

107  51  53 

3095 

Regulus 

W. 

66  47  41 

3093 

68  17  25 

3088 

69  47    3 

3089 

71  16  36 

3035 

Saturn 

W. 

28    6  35 

9001 

29  36  59 

9805 

31     7  18 

9900 

32  37  32 

3004 

Antares 

E. 

33  20  20 

3014 

31  50  24 

3018 

30  20  34 

3099 

28  50  49 

3097 

a  AquiliB 

E. 

86    2  50 

3861 

84  48  51 

3880 

83  35    0 

3879 

82  21  19 

3880 

xvin. 
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t 

OBBBIS  WICH  MEAN  TIME. 

1 

1 

LUNAR  DIBTAKOEA. 

1 
• 

23 

KftmoMdDlreotkMi 
of  OI^Mt. 

MidnighL 

P.L. 

of 

Biff. 

XVii. 

P.L. 

of 

Dlff. 

XViiib. 

P.L. 

of 

Dift 

9990 

XXlh. 

lol  15  57' 

P.L. 

of 

Dlff. 

9934 

Son 

W. 

O         t        tt 

99  39  23 

9891 

O          t       It 

101   11  53 

9906 

O          1       ti 

102  44    4 

Aldebaren 

W. 

66  10  57 

9624 

67  49  19 

9636 

69  27  25 

9648 

71     5  15 

9650 

1 

Mam 

w. 

56  41  45 

9787 

58  16  30 

9800 

59  50  58 

9814 

61  25    8 

9606 

J 

Batdui 

£. 

53  48  22 

9543 

52    8    8 

8566 

50  28  12 

9569 

48  48  34 

9588 

Spica 

£. 

68  56  16 

9S6B 

67  16  37 

9568 

65  37  17 

8505 

63  58  15 

8666 

24 

Suif 

W. 

111  51    6 

9001 

113  21   18 

3014 

114  51   14 

3096 

1 16  20  55 

3090 

Aldf^baran 

W. 

79  10  31 

9717 

60  46  48 

9739 

82  22  50 

8740 

83  58  37 

9751 

MaE9 

W. 

69  II  42 

9899 

70  44  11 

9004 

72  16  25 

9916 

73  48  24 

9998 

Pollux 

W. 

35    338 

9066 

36  41     1 

8679 

38  18    9 

9090 

39  55    2 

9709 

Satomt 

E. 

40  34  45 

9644 

38  56  50 

9655 

37  19  10 

9067 

35  41  46 

9678 

F 

8  pica 

E. 

55  47  27 

9671 

54  10    8 

8683 

52  33    5 

9606 

50  56  18 

8707 

1 

Antarea 

E. 

101  39  23 

9665 

100    1  56 

86n 

98  24  45 

9688 

96  47  49 

9700 

25 

Suif 

W. 

123  45  35 

9096 

125  13  49 

3108 

126  41  49 

3119 

128    9  36 

3199 

■ 

Aldebaian 

W. 

91  53  56 

9805 

93  28  18 

9815 

95    2  27 

9895 

96  36  22 

9635 

M4afl 

W. 

81  24  a5 

9985 

82  55    7 

9906 

84  25  26 

3005 

85  55  32 

3016 

Pollux 

W. 

47  55  45 

9796 

49  31  12 

9766 

51    6  26 

9775 

52  41  27 

9785 

SATtrav 

E. 

27  38  30 

9793 

26    2  34 

9743 

24  26  51 

9753 

22  51  22 

9764 

Spica 

E. 

42  56  13 

9763 

41  20  56 

9774 

39  45  54 

9785 

38  11    6 

9795 

Antarea 

E. 

88  46  53 

9753 

87  U  24 

9764 

85  36    9 

9774 

84     1    7 

9783 

26 

Sun 

W. 

135  25  24 

3179 

136  51  58 

3188 

138  18  21 

3198 

139  44  32 

3907 

Aldebaran 

W. 

104  22  45 

9884 

105  55  24 

9894 

107  27  51 

9903 

109    0    6 

9919 

1 

1 

Maes 

W. 

93  22  54 

3065 

94  51  47 

3074 

96  20  28 

3089 

97  48  59 

3091 

Pollux 

W. 

60  33  26 

9830 

62    7  15 

9839 

63  40  52 

9646 

65  14  18 

9855 

Spica 

E. 

30  20  29 

9848 

28  47    3 

9860 

27  13  51 

9869 

25  40  52 

9880 

1 

Ajitarea 

E. 

76    9    2 

9899 

74  35  12 

9898 

73    1  34 

9647 

71  28    7 

9656 

1 
27 

Aldebaian 

W. 

116  38  25 

9958 

118    9  30 

9967 

119  40  24 

9077 

121  11     6 

9986 

1 

Maes 

W. 

105    8  56 

3133 

106  36  26 

3141 

108    3  46 

3148 

109  30  57 

3156 

Pollux 

W. 

72  58  56 

9804 

74  31  23 

9901 

76    3  40 

9900 

77  35  48 

8916 

Regulus 

W. 

36  32    5 

9094 

38    3  54 

9990 

39  35  36 

9935 

41    7  11 

9939 

Antarea 

E. 

63  43  26 

9894 

62  10  59 

9901 

60  38  42 

9900 

59    6  34 

9915 

28 

Maea 

W. 

116  44  41 

3191 

118  11     I 

3198 

119  37  13 

3904 

121    3  17 

3910 

Pollux 

W. 

85  14  20 

9948 

86  45  38 

9954 

68  16  49 

9900 

89  47  52 

9B69 

ReguluB 

w. 

48  43  28 

9968 

50  14  23 

9971 

51  45  12 

9977 

53  15  54 

9981 

Antarea 

E, 

51  28    1 

9946 

49  56  43 

9954 

48  25  33 

9900 

46  54  30 

9966 

a  Aquile 

E. 

100  56  45 

9885 

99  42    9 

3894 

98  27  32 

3829 

97  12  53 

3889 

29 

Pollux 

W. 

97  21  22 

9999 

98  51  44 

9807 

100  22    0 

3009 

101  52  10 

3007 

Reinilua 

w. 

60  47  52 

3005 

62  17  58 

3010 

63  47  58 

3015 

65  17  52 

3010 

,  Saturh 

w. 

22    4    2 

9073 

23  34  49 

8077 

25    5  30 

9988 

2636    5 

9986 

1  Antareii 

E. 

39  21     5 

9903 

37  50  44 

9099 

36  20  30 

3004 

34  50  22 

3009 

t  otAquile 

E. 

90  59  57 

3836 

89  45  31 

3841 

88  31  11 

3847 

87  16  57 

3854 

30     Pollux 

W. 

109  21  35 

3099 

110  51  12 

3093 

112  20  44 

3036 

1 13  50  12 

T 

3040 

,  Regulus 

w. 

72  46    5 

3039 

74  15  29 

3043 

75  44  48 

3047 

77  14    3 

3050 

;  Satueii 

w. 

34    7  40 

9008 

35  37  43 

3011 

37    7  42 

3015 

38  37  36 

3016  1 

j  ADtarea 

E. 

27  21  10 

3039 

25  51  37 

3036 

24  22    9 

3041 

22  52  47 

9045 

aAquiln 

1        !-- 

E. 

81    7  48 

9901 

79  54  29 

3913 

78  41  22 

3995 

77  28  28 

3090 
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I. 


AT  OREENWIGH  APPARENT  XOON. 


i 

Q 


Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 
Mon. 
Tues. 

Wed. 
Thar. 
Frid. 

Sat. 

SUN. 

Mon. 

Taes. 
Wed. 
Thar. 

Frid. 
Sat. 

BUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 
Mon. 
Taes. 
Wed. 

Thar. 


I 

e 
P 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  ▲•osnsioB. 


h     m       B 

2  35  28.53 
2  39  17.99 
2  43    8.00 

2  46  58.58 
2  50  49.72 
2  54  41.45 

2  58  33.76 

3  2  26.66 
3    6  20.16 

3  10  14.25 
3  14  8.93 
3  18    4.21 

3  22  0.07 
3  25  56.52 
3  29  53.55 

3  33  51.15 
3  37  49.31 
3  41  48.03 

3  45  47.28 
3  49  47.06 
3  53  47.40 

3  57  48.24 

4  1  49.58 
4    5  51.42 

4  9  53.75 
4  13  56.56 
4  17  59.82 

4  22  3.56 

4  26  7.73 

4  30  12.34 

4  34  17.38 

4  38  22.83 


DUr.  for 
IHonr. 


B 

9.549 
9..572 
9.596 

9.619 
9.643 
9.667 

9.692 
9.717 
9.742 

9.766 
9.791 
9.815 

9.840 
9.864 
9.888 

9.912 
9.935 
9.958 

9.980 
10.002 
10.024 

10.045 
10.066 
10.087 

10.107 
10.127 
10.146 

10.165 
10.183 
10.201 
10.219 

10.236 


Apparent 
DecUnetion. 


ti 


N.15  13  52.6 

15  31  46.0 

15  49  24.2 

16  6  46.7 
16  23  53.3 
16  40  43.7 

16  57  17.7 

17  13  34.8 
17  29  34.8 

17  45  17.4 

18  0  42.2 
18  15  49.1 

18  30  37.6 

18  45    7.4 

18  59  18.3 

19  13  10.0 
19  26  42.1 
19  39  54.4 

19  52  46.5 

20  5  18.3 
20  17  29.5 

20  29  19.7 
20  40  48.9 

20  51  56.7 

21  2  42.9 
21  13  7.4 
21  23    9.8 

21  32  50.1 

21  42    8.1 

21  51     3.4 

21  59  36.1 

N.22    7  45.9 


DUr.  for 
1  Hoar. 


+45.04 
44.41 
43.76 

+43.11 
42.44 
41.76 

•HI. 06 
40.36 
39.64 

+38.90 
38.16 
37.40 

+36.63 
35.85 
35.05 

+34.25 
33.42 
32.59 

+31.75 
30.90 
30.03 

+29.15 
28.27 
27.38 

+26.47 
25.56 
24.64 

+23.71 

22.78 
21.83 
20.89 

+19.93 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paaeing 
iMeridtan. 


tf 


5  54.20 
5  53.96 
5  53.73 

5  53.50 
5  53.27 
5  53.04 

5  52.81 
5  52.58 
5  52.36 

5  52.14 
5  51.93 
5  51.72 

5  51.51 
5  51.30 
5  51.11 

5  50.91 
5  50.72 
5  50.54 

5  50.36 
5  5ai8 
5  50.01 

5  49.84 
5  49.68 
5  49.52 

5  49.36 
5  49.20 
5  49.05 

5  48.90 
5  48.76 
5  48.61 
5  48.47 


15  48.33 


66.11 
66.19 
66.27 

66.35 
66.43 
66.51 

66.59 
66.67 
66.75 

66.83 
66.91 
67.00 

67.08 
67.16 
67.24 

67.32 
67.40 
67.48 

67.56 
67.63 
67.71 

67.78 
67.86 
67.93 

68.00 
68.07 
68.13 

68.20 
68.26 
68.32 
68.38 

68.44 


Bqaatiou  of 

Time, 

to  be 

Bobtraoted 

from 
Apparent 
Time. 


m       a 

3  3.91 
3  11.00 
3  17.52 

3  23.49 
3  28.89 
3  33.70 

3  37.93 
3  41.57 
3  44.62 

3  47.08 
3  48.96 
3  50.23 

3  50.93 
3  51.03 
3  50.56 

3  49.52 
3  47.92 
3  45.77 

3  43.08 
3  39.85 
3  36.10 

3  31.82 
3  27.05 
3  21.78 

3  16.03 
3  9.80 
3    3.11 

2  55.95 
2  48.36 
2  40.33 
2  31.87 

2  23.00 


Diitfor 
1  Hoar. 


a 

0.306 
0.284 
0.260 

0,237 
0.213 
0.188 

0.164 
0.139 
0.115 

0.090 
0.066 
OiMl 

0.017 
0.008 
0.031 

0.055 
0.078 
0.101 

0.123 
0.145 
0.167 

0.189 
0.209 
0.230 

0.250 
0.209 
0.289 

0.307 
0.325 
0.344 
0.361 

0.378 


KonL— The  mean  time  of  aamldiameter  paaaing  may  be  foand  by  anbtraoting  0M8  from  the  aidereal  time. 

The  sign  +  preflzed  to  the  hoorly  ohange  of  declination  indioatea  that  north  deeUnationa  are  Inoreaainf. 
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AT  GREEN  WIOH  MEAN  NOON. 

THE 

UUN*8 

t 

1 

■   ^ 

1 

i 

Bqwitioii  of 

Time, 

to  bo 

Addodto 

Moan  Tine. 

Dlitfor 
1  Honr. 

Time, 

or 

Bight  AmoboIoii 

of 

Koui  San. 

Apputot 
Bight  AnMiakMi. 

DiiLfor 
IHour. 

▲pparont 
DeolinAiloii. 

DHL  for 
1  Honr. 

Mon. 
Taes. 
Wed. 

I 

2 
8 

km* 

2  35  29.02 
2  39  18.50 
2  43    8.53 

0 

9.560 
9.573 
9.596 

N.  15  13  54!9 
15  31  48.4 
15  49  26.6 

•M5.'04 
44.41 
43.77 

m       • 

3    3.93 
3  11.01 
3  17.53 

• 
0.306 

0.283 

0.260 

h     m       • 

2  38  32.95 
2  42  29.51 
2  46  26.06 

Thar. 

Frid. 

Sat 

4 
5 
6 

2  46  59.12 
2  50  50.28 
2  54  42.02 

9.690 
9.644 
9.666 

16    6  49.2 
16  23  55.8 
16  40  46.2 

-MS.  11 
42.44 
41.76 

3  23.50 
3  28.90 
3  33.71 

0.237 
0.213 
0.188 

2  50  22.62 
2  54  19.18 
2  58  15.73 

BUN. 

Mon. 

Taes. 

7 
8 
9 

2  58  34.35 

3  2  27.26 
3     6  20.77 

9.692 
9.717 
9.742 

16  57  20.2 

17  13  37.3 
17  29  37.3 

-MI.06 
40.36 
39.64 

3  37.94 
8  41.58 
3  44.63 

0.164 
0.139 
0.115 

3    2  12.29 
3    6    8.84 
3  10    5.40 

Wed. 
Thar. 
Frid. 

10 
11 
12 

3  10  14.87 
3  14    9.55 
3  18    4.84 

9.766 
9.791 
9.816 

17  45  19.9 

18  0  44.7 
18  15  51.5 

+38.90 
38.16 
37.40 

3  47.09 
3  48.96 
3  50.23 

0.090 
0.065 
0.041 

3  14     1.96 
3  17  58.51 
3  21  55.07 

Sat 

SUN. 

Mon. 

13 
14 
15 

3  22    0.70 
3  25  57.15 
3  29  54.18 

9.840 
9.864 
9.868 

18  30  39.9 
18  45    9.8 
18  59  20.6 

+36.63 
35.85 
35.05 

3  50.93 
3  51.03 
3  50.56 

0.017 
0.008 
0.031 

3  25  51.63 
3  29  48.18 
3  33  44.74 

Taes. 
Wed. 
Thar. 

16 
17 
18 

3  33  51.78 
3  37  49.94 
3  41  48.65 

9.912 
9.935 
9.958 

19  13  12.2 
19  26  44.2 
19  39  56.4 

+34.24 
33.44 
82.60 

8  49.52 
3  47.92 
8  45.76 

0.055 
0.078 
O.IOI 

3  37  41.30 
3  41  37.86 
3  45  34.41 

Frid. 
Sat 

SUN. 

19 
20 
21 

3  45  47.90 
8  49  47.69 
3  53  48.00 

9.980 
10.002 
10.024 

19  52  48.5 

20  5  20.2 
20  17  31.3 

431.75 
30.80 
30.03 

3  43.07 
3  39.84 
8  36.09 

0.123 
0.145 
0.167 

3  49  30.97 
3  53  27.53 
3  57  24.09 

Mon. 
Toes. 
Wed. 

22 
28 
24 

3  57  48.83 

4  1  50.16 
4    5  51.99 

10.045 
10.066 
10.086 

20  29  21.5 
20  40  50.6 
20  51  58.3 

+29.15 
28.26 
27.37 

3  31.81 
3  27.04 
3  21.77 

0.189 
0.209 
0.230 

4     1  20.64 
4     5  17.20 
4     9  13.76 

Thar. 
Frid. 
Sat 

25 
26 
27 

4    9  54.30 
4  13  57.09 
4  18    0.34 

10.106 
10.126 
10.145 

21     2  44.4 
21  13    8.8 
21  23  11.1 

+26.47 
25.66 
24.64 

3  16.02 
3    9.78 
3    3.09 

0.250 
0.269 
0.289 

4  13  10.32 
4  17    6.87 
4  21     3.43 

BUN. 
Mou. 
Taes. 
Wed. 

28 
29 
30 
81 

4  22    4.06 
4  26    8.21 
4  30  12.80 
4  34  17.81 

10.164 
10.182 
10.200 
10.218 

21  32  51.3 
21  42    9.2 
21  51     4.4 
21  59  37.0 

+23.71 
22.77 
21.83 
20.88 

2  55.93 
2  48.34 
2  40.31 
2  31.85 

0.307 
0.325 
0.344 
0.361 

4  24  59.99 
4  28  56.55 
4  32  53.11 
4  36  49.66 

Thar. 

32 

4  38  23.24 

10.235 

N.  22    7  46.7 

+19.92 

2  22.98 

0.378 

4  40  46.22 

The 

— iWi—etr  for  mi 
■Isn  +  pnflzed  to  tl 

BUffMlIm 

MDnooai 
be  hourly  ( 

11*7  bo  Monmed  tho  aune  M  th 

fttforappoiOBti 
thftliiorthdooU 

Aftttono 

DUt  for  1  Hoar, 
"^9*J3565. 
(Toblo  III.) 
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AT  GRBENWIOH  MEAN  NOON. 


9 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 

144 

145 
146 
147 

148 
149 
150 
151 

152 


THE  SUN'S 


TBUB  LOHOITUDB. 


// 


41  18  36.8 

42  16  45.0 

43  14  51.6 

44  12  56.6 

45  11     0.1 

46  9    2.3 

47  7    3.0 

48  5    2.4 

49  3    0.5 

50  0  57.3 

50  58  52.9 

51  56  47.2 

52  54  40.1 

53  52  31.7 

54  50  22.0 

55  48  10.8 

56  45  58.1 

57  43  43.9 

58  41  28.2 

59  39  11.0 

60  36  52.3 

61  84  32.0 

62  32  10.2 

63  29  46.9 

64  27  22.1 

65  24  55.9 

66  22  28.4 

67  19  59.6 

68  17  29.5 

69  14  58.3 

70  12  26.0 

71  9  52.8 


V 


it 


18  29.3 

16  37.4 
14  43.8 

12  48.7 
10  52.0 

8  54.1 

6  54.6 
4  53.9 
2  51.8 

0  48.5 
58  43.9 
56  38.0 

54  30.8 
52  22.2 
50  12.4 

48  1.0 
45  48.1 
43  33.7 

41  17.9 
39  0.5 
36  41.6 

34  21.2 
31  59.2 
29  35.7 

27  10.7 
24  44.3 
22  16.7 

19  47.7 

17  17.4 
14  46.0 
12  13.6 

9  40.2 


Dlff.  for 
1  Hour. 


I* 
6.38 

5.31 

6.34 

6.18 
6.12 
6.06 

6.00 
4.95 
4.89 

4.84 
4.79 
4.73 

4.68 
4.62 
4.66 

4.60 
4.44 
4.38 

• 

44.31 
4.25 
4.19 

4.12 
4.06 
4.00 

3.94 

3.88 
3.83 

3.77 
3.72 
3.68 
3.64 


143.60 


LATITTTBE. 


// 


-0.17 
0.29 
0.39 

-•0.47 
0.53 
0.57 

-0.57 
0.53 
0.47 

-0.39 
0.28 
0.15 

-0.01 

+  0.13 

0.26 

+  0.37 
0.46 
0.53 

+  0.58 
0.60 
0.59 

+  0.55 
0.48 
0.38 

+  0.26 

+  0.13 

0.00 

-0.12 
0.24 
0.35 
0.44 

-0.50 


IiOgMttiUII 

of  the 

Badlns  Vector 

of  the 

Berth. 


0.0085355 
0.0036428 
0.0037496 

0.0038558 
0.0039613 
0.0040659 

0.0041696 
0.0042722 
0.0043735 

0.0044733 
0.0045715 
0.0046680 

0.0047627 
0.0048555 
0.0049462 

0.0050348 
0.0051213 
0.0052057 

0.0052882 
0.0053688 
0.0054475 

0.0055243 
0.9055993 
0.0056727 

0.0057447 
0.0058154 
0.0058848 

0.0059529 
0.0060198 
0.0060856 
0.0061503 

0.0062138 


DHL  for 
IHovr. 


-444.8 
44.6 
44.4 

-M4.1 
43.8 
43.4 

-M3.0 
42.5 
41.9 

•Ml. 2 
40.6 
39.8 

•f39.1 
38.2 
37.4 

+36.6 
35.6 
34.8 

+34.0 
33.2 
32.4 

+31.6 
30.9 
30.3 

+29.7 
29.2 
28.6 

+  28.1 
27.6 
27.2 
26.8 

+  26.2 


Bid 


Ttmo 
of 

INOOB. 


n      m      i 

21  17  57.11 
21  14  1.20 
21  10    5.80 

21  6  9.88 
21  2  13.47 
20  58  17.56 

20  54  21.65 
20  50  25.75 
20  46  29.83 

20  42  33.92 
20  38  38.01 
20  34  42.10 

20  30  46.19 
20  26  50.28 
20  22  54.37 

20  18  58.45 
20  15  2.54 
20  11     6.63 

20  7  10.72 
20  3  14.81 
19  59  18.89 

19  55  22.99 
19  51  27.08 
19  47  31.16 

19  43  35.25 
19  89  39.34 
19  35  43.43 

19  31  47.51 
19  27  51.60 
19  23  55.69 
19  19  59.78 

19  16    3.87 


KonL— Tho 
the 


nnrnlMn  la  oolana  Ji  oomfpond  to  the  tmo  oqidBoxof  ttM  dBtei  In  oolnmn  X'  to 
equinox  of  Jtmamtj  4H.0. 


DUt  tat  1  Hoar, 

—  ir.QSRIO. 

(Teblell.) 
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GBEBNWIOH  MBAN  TIME 


THE  MOON'S 


5 

a 

e 

• 

5 

SBHIDIAKBTER. 

HORIZONTAL 

PA11A.T.I.AX. 

UPPER  TRANSIT. 

AGS. 

o 

& 

VOOD. 

Hidaigbt. 

Noon. 

Diir.  for 
1  Hoar. 

Midnight. 

Diir.  for 
1  Hoar. 

Keridlan  of 
Oreeowiota. 

DilL  for 
1  Hoar. 

Koon. 

1 

2 
3 

14  4T0 
14  45.1 
14  44.7 

14  45!8 

14  44.7 
14  45.1 

54     8.4 
54     1.4 
54     0.0 

-0.18 
+0.07 

54    4.2 
54    0.0 
54     1.7 

-orso 

-0.06 
+0.21 

h      m 

12  40.7 

13  27.3 

14  16.4 

m 
1.89 

1.99 

2.09 

d 

14.9 
15.9 
16.9 

4 
5 
6 

14  46.1 
14  49.4 
14  55.0 

14  47.5 
14  51.9 
14  58.7 

54     5.1 
54  17.5 
54  38.0 

+0.36 
0.68 
1.03 

54  10.4 
54  26.7 
54  51.4 

+0.62 
0.86 
1.21 

15    7.4 

15  59.3 

16  51.0 

2.15 
2.17 
2.13 

17.9 
18.9 
19.9 

7 
8 
9 

15    2.9 
15  13.2 
15  25.8 

15    7.8 
15  19.2 
15  32.8 

55    7.1 

55  44.9 

56  31.0 

+1.40 
1.76 
«.07 

55  24.9 

56  7.0 
56  56.6 

+1.68 
1.92 
2.20 

17  41.5 

18  30.3 

19  17.7 

2.07 
2.00 
1.95 

20.9 
21.9 
22.9 

10 
11 
12 

15  40.1 

15  55.6 

16  11.0 

15  47.8 

16  3.4 
16  18.3 

57  23.7 

58  20.4 

59  17.1 

+2.30 
2.39 
2.29 

57  51.8 

58  49.0 

59  43.8 

+2.36 
2.37 
2.15 

20    4.3 

20  51.2 

21  39.6 

1.94 

1.98 
2.07 

23.9 
iM.9 
25.9 

13 
14 
15 

16  25.0 
16  36.1 
16  42.9 

16  31.0 
16  40.1 
16  44.4 

60    8.6 

60  49.3 

61  14.3 

+1.96 

1.39 

+0.65 

60  30.7 

61  4.1 
61  19.7 

+  1.70 

1.05 

+0.24 

22  31.1 

23  26.8 

6 

2.22 
2.42 

26.9 
27.9 
28.9 

16 
17 
18 

16  44.5 
16  40.7 
16  32.2 

16  43.2 
16  37.0 
16  26.5 

61  20.0 
61     6.1 
60  34.9 

-0.18 
0.06 
1.61 

61  15.5 
60  52.4 
60  13.9 

-0.58 
1.30 
1.86 

0  27.5 

1  32.4 

2  38.9 

2.02 
2.76 
2.76 

0.6 
1.6 
2.6 

19 
20 
21 

16  20.1 
16     5.9 
15  51.0 

16  13.2 
15  58.5 
15  43.8 

59  50.4 
58  58.4 
58     3.8 

-2.04 
2.25 

59  25.0 
58  31.1 
57  37.1 

-2.17 

2.28 
2.20 

3  43.4 

4  43.3 

5  37.4 

2.60 
2.38 
2.14 

3.6 
4.6 
5.6 

22 
23 
24 

15  36.7 
15  23.6 
15  12.3 

15  30.0 
15  17.7 
15     7.4 

57  11.1 
56  23.1 
55  41.5 

-2.11 
1.88 
1.59 

56  46.4 
56     1.4 
55  23.4 

-2.00 
1.74 
1.43 

6  26.2 

7  10.8 
7  52.8 

1.94 
1.79 
1.71 

6.6 
7.6 
8.6 

25 
26 
27 

15    3.0 
14  55.6 
14  50.2 

14  59  0 
14  62.7 
14  48.2 

55     7.2 
54  40.3 
54  20.4 

-1.28 
0.97 

0.6i) 

54  52.8 
54  29.5 
54  13.0 

-I.I2 

o.a3 

0.56 

8  33.4 

9  13.8 
9  55.3 

1.68 
1.70 
1.76 

9.6 
10.6 
11.6 

28 
2» 
90 
31 

14  46.6 
14  44.6 
14  44.0 
14  44.9 

14  45.4 
14  44.1 
14  44.3 

14  45.8 

54     7.0 
53  59.6 

53  57.6 

54  1.1 

-0.44 

-0.20 

+0.02 

0.25 

54    2.6 
53  57.9 

53  58.9 

54  4.8 

-0.31 

-0.00 

+0.13 

0.37 

10  38.5  ' 

11  24.2  1 

12  12.6  I 

13  3.1 

1.85 
1.96 
2.06 
2.14 

12.6 
13.6 
14.6 
15.6 

32 

14  47.4 

14  49.2 

54  10.0 

+0.49 

54  16.5 

+0.61 

13  54.9 

2.17 

16.6 
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V. 


GEBBNWIUH  MEAN  TIME. 

1 

1 

THE  MOOITS  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  A.seension. 

BUHfor 
1  Minate. 

Declination. 

Die  for 
1  Minute. 

Hour. 

BightAaoention. 

Dtfllfor 
1  Minute. 

DedUnatlon. 

Dtff.for 
1  Minute. 

MONDAY  1. 

WEDNESDAY  8. 

0 

h     m      II 

14  56  19.87 

B 

1.9474 

S.18  31  3.5.9 

10.981 

0 

h    m      B 
16  34  19.02 

B 

9.1357 

8.25  33  40.8 

It 
6:989 

1 

14  58  16.82 

1.9511 

18  42  32.4 

100)03 

1 

16  36  27.27 

9.1393 

25  39  54^ 

6.176 

2 

15    0  14.00 

1.9648 

18  53  24.3 

10.805 

2 

16  38  35.74 

9.1430 

25  46    1.9 

6.058 

3 

15    2  11.40 

1.9586 

19    4  11.4 

10.744 

3 

16  40  44.43 

9.1466 

25  52    1.9 

5.941 

4 

15    4    9.03 

1.9093 

19  14  53.6 

10.663 

4 

16  42  53.33 

9.1501 

25  57  54.8 

5.899 

5 

15    6    6.88 

1.9861 

19  25  31.0 

10.589 

5 

16  45    2.44 

9.1537 

26    3  40.5 

5.709 

6 

15    8    4.96 

1.9699 

19  36    3.5 

10.500 

6 

16  47  11.77 

9.1579 

26    9  19.0 

5.589 

7 

15  10    3.27 

1.9737 

19  46  31.0 

10.417 

7 

16  49  21.31 

9.1607 

26  14  50.3 

5.461 

8 

15  12    1.81 

1.9n5 

19  56  53.5 

10.339 

8 

16  51  31.05 

9.1640 

26  20  14.3 

5.3:i9 

9 

15  14    0.57 

1.9814 

20    7  10.9 

10.947 

9 

16  53  40.99 

9.1673 

26  25  31.0 

5.917 

10 

15  15  59.57 

1J853 

20  17  23.2 

10.109 

10 

16  55  51.13 

9.1706 

26  30  40.3 

5.004 

H 

15  17  58.81 

1.9899 

20  27  30.3 

10.075 

11 

16  58    1.47 

9.1739 

26  35  42.3 

4.971 

12 

15  19  58.28 

1.9939 

20  37  32.2 

9.987 

12 

17    0  12.00 

9.1771 

26  40  36.9 

4.847 

13 

15  21  57.99 

1.9979 

20  47  28.8 

9.899 

13 

17    2  22.72 

9.1803 

26  45  24.0 

4.799 

14 

15  23  57.94 

9.0011 

20  57  20.1 

9.810 

14 

17    4  a3.63 

9.1834 

26  50    3.6 

4.507 

15 

15  25  58.12 

9.0060 

21     7    6.0 

9.790 

15 

17    6  44.73 

9.1866 

26  54  35.7 

4.479 

16 

15  27  58.54 

9.0000 

21  16  46.5 

9.099 

16 

17    8  56.01 

9.1805 

26  59    0^ 

4.345 

17 

15  29  59.20 

9.0130 

21  26  21.5 

9.537 

17 

17  11    7.47 

9.1996 

27    3  17.1 

4.918 

18 

15  32    0.10 

9.0170 

21  35  51.0 

9.445 

18 

17  13  19.11 

9.1964 

27    7  26.4 

4.001 

19 

15  34    1.24 

9.0910 

21  45  14.9 

9.359 

19 

17  15  30.92 

9.1989 

27  11  28.0 

3.963 

20 

15  m    2.62 

9.0951 

21  54  33.1 

9.957 

20 

17  17  42,90 

9.9010 

27  15  21.9 

3.834 

21 

15  38    4.25 

9.0999 

22    3  45.7 

9.169 

21 

17  19  55.04 

9.9037 

27  19    8.1 

3.706 

22 

15  40    6.12 

9.0339 

22  12  52.6 

9.067 

22 

17  22    7.35 

9.9064 

27  22  46.6 

3.576 

23 

15  42    8.23 
Tl 

9.0379 

8.22  21  53.7 
Y  2. 

8.969 

23 

17  24  19.81 
TH 

StJMO 

URSD. 

8.27  26  17.2 
lY  4. 

3.445 

0 

15  44  10.59 

9.0413 

S.22  30  48.9 

8.871 

0 

17  26  32.43 

9.9116 

8.27  29  40.0 

3.315 

1 

15  46  13.19 

9.0453 

22  39  38.2 

8.773 

1 

17  28  45.20 

9J>I41 

27  32  55.0 

3.184 

2 

15  48  16.03 

9.0493 

22  48  21.7 

8.675 

2 

17  30  58.12 

9.9166 

27  36    2.1 

3.063 

3 

15  50  19.11 

9.0533 

22  56  59J2 

6.574 

3 

17  33  11.18 

9.9188 

27  39    1.3 

9.991 

4 

15  52  22.43 

9.0574 

23    5  30.6 

8.473 

4 

17  35  24.38 

9.9919 

27  41  52.6 

9.788 

5 

15  54  26.00 

9.0615 

23  13  .55.9 

8.379 

5 

17  37  37.72 

9.9934 

27  44  35.9 

9.656  i 

6 

15  56  29.81 

9.0655 

23  22  15.2 

8.970 

6 

17  39  51.19 

9.9956 

27  47  1 1.3 

9.593 

7 

15  58  33.86 

9.0095 

23  30  28.3 

8.166 

7 

17  42    4.79 

9.9977 

27  49  38.7 

9.389 

8 

16    0  38.15 

9.0730 

23  38  a5.1 

8.009 

8 

17  44  18..51 

9.9997 

27  51  58.0 

9.955 

9 

16    2  42.69 

9.0778 

23  46  35.7 

7.957 

9 

17  46  32.35 

9.9317 

27  54    9.3 

9.191 

10 

16    4  47.47 

9.0816 

23  54  29.9 

7.861 

10 

17  48  46.31 

9.9335 

27  56  12.5 

1.986 

11 

16    6  52.48 

9.0855 

24    2  17.8 

7.745 

11 

17  51    0.37 

9.9353 

27  58    7.6 

1.851 

12 

16    8  57.73 

9.0896 

24    9  59.3 

7US38 

12 

17  53  14.54 

9.9371 

27  59  54.6 

1.716  . 

13 

16  11    3.22 

9.0035 

24  17  34.4 

7.530 

13 

17  55  28.82 

9.9387 

28     1  33.5 

1.580 

14 

16  13    8.95 

9.0075 

24  25    2.9 

7.491 

14 

17  57  43.19 

9.9403 

28    3    4.2 

1.444 

15 

16  15  14.92 

9.1014 

24  32  24.9 

7.319 

15 

17  59  57.66 

9.9418 

28    4  26.8 

1 
1U»8  1 

16 

16  17  21.12 

9.1053 

24  39  40.3 

7.901 

16 

18    2  12.21 

9.9433 

28    5  41.2 

1.179 

17 

16  19  27.55 

9.1008 

24  46  49.0 

7.000 

17 

18    4  26.85 

9.9447 

28    6  47.4 

1.035 

18 

16  21  34.22 

9.1131 

24  53  51.1 

0.979 

18 

18    6  41.57 

9.9460 

28    7  45.4 

0.898 

19 

16  23  41.12 

9.1160 

25    0  46.5 

6.867 

19 

18    8  56.37 

9.9479 

28    8  35.1 

0.700 

20 

16  25  48.25 

9.1907 

25    7  35.1 

6.753 

20 

18  11  11.23 

9i.9483 

28    9  16.6 

0.693   ' 

21 

16  27  5.5.60 

9.1944 

25  14  16.8 

6.638 

21 

18  13  26.16 

9.9493 

28    9  49.9 

0.486 

22 

16  30    3.18 

9.1989 

25  20  51.7 

6.594 

22 

18  15  41.15 

9.9503 

28  10  14.9 

0.348 

23 

16  32  10.99 

9.1390 

25  27  19.7 

6.400 

23 

18  17  5a20 

9.9519 

28  10  31.6 

0:910 

24 

16  34  19.02 

9.1357 

8.25  33  40.8 

6.908 

24 

18  20  11.30 

9.9591 

8.28  10  40.1 

—  0.079 
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OBBBinVIOH  MEAN  TIME. 


THE  MOOITS  SIQHT  ASCENSION  AND  DECLINATION. 


Hiovir. 


I 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

13 

13 

14 

15 

16 

17 

18 

19 

20 

31 

29 

33 


0 

I 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

33 

34 


DUE  for 
1  Minute. 


Deolioiktioii. 


Diftfor 
IMinnteJ 


Hoar. 


18  20 
18  33 
18  34 
18  36 
18  39 
18  31 
18  33 
18  35 
18  38 
18  40 
18  43 
18  44 
18  47 
18  49 
18  51 
18  54 
18  56 

18  58 

19  0 


19 
19 
19 
19 


3 
5 
7 
9 


19  12 


FEIDAY  5. 


S.38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
28 
38 
37 
27 
27 
27 
27 
27 
27 
27 
27 
27 

8.27 


• 

• 

11^ 

8.9S91 

26.45 

sjisfie 

41.64 

sjeas 

5a87 

9.9548 

12.14 

9.9&47 

27.43 

9.9561 

43.75 

9.9556 

58.09 

9.9558 

13.44 

9.9500 

28.81 

9.9509 

44.19 

9.9503 

59.57 

9.9503 

14.94 

9JK09 

30.31 

9J9500 

45.66 

9JI558 

1.00 

9.9566 

16.33 

9.9561 

31.61 

9.9646 

46.87 

9.9541 

3.10 

9.9536 

17.39 

9.9099 

32.44 

9.959i 

47.55 

9.9513 

2.60 

9Jfi04 

10 
10 
10 
10 


40.1 
40.3 
33.1 
15.6 
9  50.8 
9  17.7 
36.3 
46.5 
48.4 
42.0 
27.3 
4.1 
33.7 
53.9 
4.8 
8.3 
3.5 
50.4 
39.0 
59.3 
21.3 
34.9 
40.3 


8 

7 

6 

5 

4 

3 

1 
59 
58 
56 
54 
51 
49 
4<i 
44 
41 
38 
35  37.4 


SATURDAY  6. 


19  14 
19  16 
19  18 
19  21 
19  23 
19  25 
19  27 
19  30 
19  33 
19  34 
19  36 
10  38 
19  41 
19  43 
19  45 
19  47 
19  50 
19  53 
19  54 
19  56 

19  59 

20  I 
20  3 
20  5 
20    7 


17.60 
33.54 
47.43 

ia97 
31.64 
46.23 

0.74 
15.16 
29.49 
43.73 
57.88 
11.93 
25.88 
39.72 
53.45 

7.07 
20.58 
33.98 
47J36 

0.41 
13.44 
26.34 
39.11 
51.75 


9JH95 
9.9406 
9.9474 
9.9403 
9.9451 
9.9438 
9.9496 
9.9411 
9.9380 
9.9381 
9.9300 

O.OjWO 

9.9310 
9JS96 
9.9979 
9.9901 
9J949 


9.9WiT 
9JBI8i 
9J9t01 
9.9138 
9.9118 


8.27 
27 
27 
27 
27 
27 
27 
27 
27 
36 
26 
26 
26 
26 
26 
26 
36 
36 
36 
26 
26 
25 
25 
25 

8.25 


33  2a3 
29  6.8 
25  39.1 
23  3.3 
18  19.0 
14  36.6 
10  36.1 
6  17.4 
2  0.5 
57  35.5 
53  2.3 
48  21.0 
43  31.7 
38  34.3 
33  28.8 
28  15.3 
22  53.8 
17  24.3 
46.9 
1.6 
8.3 
7.1 
58.1 
41.3 
16.5 


II 
6 
0 
54 
47 
41 
35 


-0.079 

•fOJMr? 

0.900 
0.344 
0.483 
0.091 
0.700 
0.8B9 
1.038 
1.177 
1.310 
1.454 
1.503 
1.739 
1.879 
94)11 
9.148 
9.988 
9.490 
9.504 
9.703 
9.841 
9.979 
3.117 


3JI65 
3.383 
3.530 
3.008 
3.806 
3.941 
4jm 
4.913 
4J49 
4.485 
4.091 
4.755 
4.800 
6.094 
6.158 
6.989 
6.496 
6.557 
6.068 
6.899 
5M4 
0.086 
0.910 
0J47 
0.477 


Bight  A  aoMislon. 


DilTfor 
IHinate. 


DMliution. 


Diftfor 
llCinvte. 


0 
1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

33 


0 
1 
3 
3 
4 
5 
6 
7 
8 
9 
0 
1 
3 
3 
4 
5 
6 
7 
8 
9 
30 
31 
33 
33 
34 


SUNDAY  7. 


h     m     • 

• 

SO    7  51.75 

9.9000 

20  10    4.36 

9.9073 

30  13  16.63 

9.9060 

30  14  38.86 

9.9097 

30  16  40.95 

9.9009 

30  18  53.90 

9.1980 

30  31     4.71 

9.1060 

20  33  16.37 

9.1831 

30  35  37.88 

9.1007 

30  37  39.35 

9.1889 

30  39  50.47 

9.1867 

20  32    1.54 

9.1839 

20  34  12.45 

9.1807 

20  36  23.21 

9.1781 

20  38  33.82 

9.1756 

20  40  44.37 

9.1799 

30  42  54.57 

9.1703 

20  45    4.71 

9.1077 

20  47  14.69 

9.1050 

20  49  24.51 

9.1094 

20  51  34.18 

9.1508 

20  53  43.69 

9.1579 

20  55  53.04 

9.1546 

30  58    3.33 

9.1617 

8.35  35 
35  38 
35  22 
25  15 
35  8 
35  1 


34  54 
24  46 
24  39 
24  31 
24  24 
24  16 


24 
34 


8 
0 


23  53 
33  43 
23  35 
23  26 
33  18 
23  9 
23  0 

22  51 

23  43 
8.23  33 


16.5 
44.0 

3.8 
15.9 
30.3 
17.0 

6.0 
47.4 
31.3 
47.7 

&6 
18.0 
31.9 
18.4 

7.6 
49.4 
33.9 
51.1 

IM 
33.9 
39.5 
38.0 
19.4, 
3.81 


MONDAY  8. 


31 
31 
31 
31 
31 
31 


0 
2 
4 

6 

8 

10 


21  13 
21  15 
21  17 
21  19 
31  31 
31  33 
31  25 
21  27 
21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  43 
21  44 
21  46 
21  48 
21  51 


11.35 
30.11 
38.83 
37.38 
45.78 
54.03 

3.10 
10.03 
17.80 
25.41 
33.87 
40.17 
47.33 
54.33 

1.17 

7.87 
14.43 
30.83 
37.09 
33.31 
39.19 
4.5.03 
50.73 
56.30 

1.73 


9.1490 
9.1404 
9.1430 
9.1413 
9.1387 
9.1300 
9.1334 
9.1308 
9.1988 
9.1950 
9.1930 
9.1904 
9.1179 
9.1164 
9.1199 
9.1104 
9.1080 
9.1050 
9.1039 
9.1006 


9.0989 
9.0930 
9.0817 
9.0804 


8.22 
23 
23 
21 
21 
21 
21 
31 
31 
30 
30 
20 
20 
20 
20 
19 
19 
19 
19 
19 
18 
18 
18 
18 

8.18 


23 
14 

4 
54 
45 
35 
25 
14 

4 
54 
43 
33 
22 
11 

0 
49 
38 
27 


41.1 

11.4 

34.8 

51.4 

1.1 

4.0 

0.1 

49.5 

32.2 

8.3 

37.6 

0.5 

16.8 

36.6 

30.0 

27.0 

17.6 

2.0 


15  40.1 


4 

52 
40 
29 
17 

5 


13.0 
37.7 
57.3 
10.6 
18.0 
19.4 


it 

0.477 
0.000 
6.rJ4 
0.863 
0.991 

7.  no 

7J947 
7J73 
7.498 
7.683 
7.748 
7.873 
7.900 
6.119 
8.949 
6.304 
8.4M 
8.607 
8.797 
8.847 
SS» 
0.084 
0.909 
9.310 


9.430 

0.559 
0.007 
0.781 
0.686 
10.006 
10.191 
10.933 
10.344 
10.455 
10.564 
10.673 
10.789 
10.800 
10.997 
11.103 
11.908 
11.313 
11.417 
11.590 
11.083 
11.790 
11.897 
11.997 
19.097 
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VII. 


GBBENWIOH  MKAliT  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAfloeiwioii. 

Diftfor 
1  Minute. 

DwdinatikHi. 

DiiRfor 

IHiniito, 

Soar. 

Sight  A«o«B«lon. 

DiJtfor 
llCioate. 

Deeltoatioa. 

DiSftr 
llCiitite 

TUESDAY  9. 

THUKSDAT  11. 

0 

h     xn      B 

21  51     1.73 

8 

9.0604 

a  18    5  19.4 

// 
19.697 

0 

h    m      • 

'  23  29  41.47 

• 
8.0447 

S.   i  49  1^0 

16.786 

1 

21  53    7.03 

9.0879 

17  53  14.8 

19.195 

1 

23  31  44.17 

8.0454 

6  33  29.1 

15349 

2 

21  55  12.20 

9.0658 

17  41    4.4 

19.993 

2 

23  33  46.92 

8.0469 

6  17  37.0 

15305 

3 

21  57  17.25 

9.0881 

17  28  48.1 

19.390 

3 

23  35  49.72 

83471 

6    1  41.7 

16347 

4 

21  59  22.17 

9MH0 

17  16  26.0 

19.417 

4 

23  37  52.57 

8.0461 

5  45  43.3 

15.006 

5 

22    1  26.97 

9.0789 

17    3  58.1 

19.513 

5 

23  39  55.49 

8.0409 

5  29  41.9 

16348 

6 

22    3  31.64 

9.0760 

16  51  24.5 

19.608 

6 

23  41  58.47 

83606 

5  13  37.6 

16366 

7 

22    5  36.20 

9.0750 

16  38  45.2 

19.709 

7 

23  44     1.52 

83615 

4  57  30.4 

16.143 

8 

22    7  40.64 

9Ur731 

16  26    0.3 

19.705 

8 

23  46    4.65 

83687 

4  41  20.4 

16.180 

9 

22    9  44.97 

9ir713 

16  13    9.8 

19.887 

9 

23  48    7.85 

83641 

4  25    7.7 

16394 

10 

22  11  49.19 

9.08B5 

16    0  13.8 

19ar78 

10 

23  50  11.14 

8.0666 

4    8  52.3 

16.977 

11 

22  13  53.31 

9.oen 

15  47  12.4 

13.060 

11 

23  52  14.52 

83678 

3  52  34.4 

16310 

12 

22  15  57.;i2 

9.0660 

15  34    5.5 

13.160 

12 

23  54  18.00 

83680 

3  36  14.0 

16360 

13 

22  18    1.23 

9.0643 

15  20  53.2 

13.940 

13 

23  56  21.58 

8.6606 

3  19  51.2 

16.400 

14 

22  20    5.04 

9.0697 

15    7  35.6 

13.837 

14 

23  58  25.27 

83683 

3    3  26.0 

16.430 

15 

22  22    8.76 

9.0619 

14  54  12.8 

13.494 

15 

0    0  29.06 

8.0669 

2  46  58.5 

16.477 

16 

22  24  12.38 

9U)007 

14  40  44.8 

13.510 

16 

0    2  32.97 

8.0668 

2  30  28.8 

16313 

17 

22  26  15.92 

9.0669 

14  27  11.6 

13.596 

17 

0    4  37.00 

8.6663 

2  13  57.0 

16347 

18 

22  28  19.37 

9.0666 

14  13  33.2 

13.689 

18 

0    6  41.16 

8.6704 

1  57  23.2 

16360 

19 

22  30  22.74 

9.0965 

13  59  49.8 

13.765 

19 

0    8  45.45 

83797 

1  40  47.4 

16319 

20 

22  32  26.03 

9.0649 

13  46    1.4 

13.846 

90 

0  10  49.88 

8.6786 

1  34    9.7 

16349 

21 

22  34  29.24 

9.6669 

13  32    8.0 

13.031 

21 

0  12  54.45 

8.0774 

1    7  30.3 

16371 

23 

22  36  32.38 

9.0617 

13  18    9.7 

14.018 

22 

0  14  59.17 

8.0600 

0  50  49.2 

16.660 

23 

22  38  35.45 
WEJU 

941607 

8.13    4    6.6 
AY  10. 

14.009 

23 

0  17    4.05 
F] 

8.0606 

UDAY 

8.  0  34    6.4 
'  12. 

16.796 

0 

22  40  38.46 

9.0467 

S.  12  49  58.7 

14.179 

0 

0  19    9.08 

8.0863 

S.  0  17  22.1 

16.751 

1 

22  42  41.41 

9.0467 

12  35  46.0 

14.951 

1 

0  21  14.28 

8.0881 

8.  0    0  38.3 

16.774 

2 

22  44  44.30 

9.0477 

12  21  28.6 

14.388 

2 

0  23  19.65 

8.6960 

N.  0  16  10.8 

16.795 

3 

22  46  47.13 

9.0466 

12    7    6.7 

14.404 

3 

0  25  25.19 

8.0038 

0  32  5{>.l 

16.815 

4 

22  48  49.92 

9.6461 

1 1  52  40.2 

14.480 

4 

0  27  30.91 

9.0060 

0  49  48.6 

16385 

5 

22  50  52.66 

9.0464 

11  38    9.1 

14.666 

5 

0  29  36.82 

9.I00I 

1    6  39.3 

16.863 

6 

22  52  55.36 

8.6447 

11  23  33.5 

14.630 

6 

0  31  42.92 

9.1033 

1  23  31.0 

16.860 

7 

22  54  58.02 

9.6441 

11    8  53.5 

14.709 

7 

0  33  49.22 

9.1067 

1  40  23.6 

16.883 

8 

22  57    0.65 

9.6436 

10  54    9.2 

14.774 

8 

0  35  55.72 

9.1101 

1  57  17.0 

16306 

9 

22  59    a24 

10  39  20.6 

14.845 

9 

0  :«    2.43 

9.1136 

2  14  11.1 

16.007 

10 

23    1    5.81 

9.0M6 

10  24  27.8 

14.015 

10 

0  40    9;)5 

9. 1179 

2  31    5.8 

16.916 

11 

23    3    8.36 

8.6493 

10    9  30.8 

14364 

11 

0  42  16.50 

9.1916 

2  48    1.0 

16394 

12 

23    5  10.89 

8.M91 

9  54  29.7 

15.058 

12 

0  44  23.87 

9.1948 

3    4  56.7 

16.091 

13 

23    7  ia41 

9.6416 

9  39  24.6 

15.110 

13 

0  46  31.47 

9.1867 

3  21  52.7 

16336 

14 

23    9  15.92 

93416 

9  24  15.5 

15.186 

14 

0  48  39.31 

9.1396 

3  38  48.9 

16338 

15 

23  11  18.43 

9.6416 

9    9    2.4 

15.961 

15 

0  50  47.38 

9.1366 

3  55  45.3 

16.046 

16 

23  13  20.94 

9.6416 

8  53  45.4 

15315 

16 

0  52  55.70 

9.1466 

4  12  41.7 

16346  1 

17 

23  15  23.45 

9.6416 

8  38  24.6 

15377 

17 

0  55    4.28 

9.1451 

4  29  38.1 

16336  1 

18 

23  17  25.96 

9.6460 

8  23    0.1 

15.430 

18 

0  57  13.11 

9.1404 

4  46  34.3 

16334   > 

19 

23  19  28.49 

94M99 

8    7  31.9 

15300 

19 

0  59  22.20 

9.1536 

5    3  30.2 

16.896 

20 

23  21  31.03 

9UMK 

7  52    0.1 

15356 

20 

1     1  31.57 

9.1064 

5  20  25.7 

16309  ! 

21 

23  23  3a59 

9.6496 

7  36  34.8 

15318 

21 

1    3  41.21 

9.1636 

5  37  20.8 

16313 

22 

23  25dai8 

9.6486 

7  20  45.9 

15377 

22 

1    5  51.13 

9.1677 

5  54  15.3 

16.068 

23 

23  27  38.81 

8.0441 

7    5    3.6 

15.733 

23 

1    8    1.34 

8.1796 

6  11    9.0 

16.688 

24 

23  29  41.47 

8.6447 

S.  6  49  18.0 

15.788 

24 

1  10  11.83 

9. 1773 

N.  6  28     1.9  1 

16374 
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GREENWICH  MEAN  TIME. 


TH£  MOON^S  RIOHT  ASCENSION  AND  DECLINATION. 


Hour. 


JllghiA«o«oaiim. 


Dlff  for 
IHlntttoc 


I>«OllB«liOII. 


Diff.  for 
1  Minute 


I 
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2 
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5 

ti 
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8 
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10 
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14 

15 
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16 

19 

*iO 

21 

22 

93 
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3 

4 

5 

6 

7 

8 

9 

10 

II 
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14 

15 

lU 

17 

18 

19 

20 

21 

22 

Zi 
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SATURDAY  13. 


1 
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I 
1 
1 


to 

12 
Jl 
IH 
18 
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1  23 
1  25 
1  27 
1  30 
1  32 
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1  36 
1  38 
1  41 
1  43 
1  45 
1  47 
1  50 
1  52 
1  54 
1  57 

1  59 

2  1 


B 

• 

11.83 

9.1773 

22.«2 

9.1603 

3:i.71 

9.1874 

45.11 

9.1996 

541.82 

9.1078 

8.85 

9.8009 

21.20 

9.9087 

:»R8 

9.9149 

46M0 

9.9197 

0.25 

9.9934 

ia94 

9.9310 

27i» 

9.9371 

42.39 

9.9430 

57.15 

9.9490 

12.27 

9.9361 

27.76 

9.9013 

4a62 

9.9675 

59.86 

*    9.9730 

16.49 

9.9609 

33.50 

9.9667 

50.90 

9.9083 

8.70 

93NN> 

26JK) 

9.3087 

45.50 

9.3134 

N.  6 
6 
7 
7 
7 
7 
8 
8 
8 
8 
9 
9 
9 
0 
0 
0 
0 
1 
1 
1 
1 
2 
2 

N.12 


SUNDAY 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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4 
6 
8 
11 
13 
15 
18 
20 
22 
25 
27 
30 
32 
34 
37 
39 
42 
44 
47 
49 
51 
54 
SR 
59 
1 


4.51 
23M 
4a78 

4.04 
24.73 
45.84 

7.38 
29;I6 
51.78 
14.(i:) 
37.93 

1.68 
25.88 
50.53 
15.63 
41.19 

7.21 
3:).6J 

28.03 
55JM) 
24.24 
53.05 
22.32 
52.06 


9.3879 
9.3349 
9.3419 
9.3463 
9J564 
9.3697 
9.3700 
9.3773 
9.3646 
9.3091 
9.30M 
9.4071 
9.4146 
9.49i9 
9.4998 
9.4:173 
9.4439 
9.4390 
9.4606 
9.4664 
0.4789 
9.4640 
9.4018 
9.4096 


N. 


N. 


t         M 

28  1.9 
44  .'>:).9 

I  44.9 
18  34.7 
3.5  23.2 
52  10.3 

8  56.0 
25  40.0 

42  22.3 
.^)9  2.8 
15  41.3 
32  17.7 
48  51.9 

2:^.8 

5:i2 

20.0 

44.1 

5.3 

23.6 

43  38.8 
59  50.8 
15  5U.4 
32  4J) 
48  6.0 


5 
21 

:% 

.54 
11 

27 


4 
4 
4 
5 


3  4 

3  19 

3  a5 

3  51 

4  7 
22 
38 
5.3 

9 

5  24 
5  39 

5  54 

6  9 
6  24 
6  39 
6  54 

9 
2:) 

:» 

52 

6 
8  20 
8  34 

8  48 

9  2 


7 
7 
7 
7 
8 


3.7 
57.5 
47;} 
33.0 
14.3 
51.2 
23.6 
51.2 
14.0 
31.8 
44.4 
51.8 
53.8 
50.2 
40.9 
25.8 

4.7 
37.4 

3.9 
24.0 
37.5 
44.3 
44.3 
37.3 
23.2 


16.874 

]6.Hft(i 

]6.8iU 
16.819 
16.797 
16.773 
16.747 
16.719 
16.600 
16.636 
16.8M 
16.568 
16.551 
16.511 
16.468 
16.494 
16.3n 
16.390 
16.979 
16.997 
16.179 
16.114 
16.063 
15J83 


I5J00 
15.863 
15.796 
15.795 
15.6S9 
15.577 
15.500 
15.490 
15.338 
15.953 
15.167 
15.078 
14.987 
14.603 
14.797 
14.698 
14.597 
14.493 
14.368 
14.980 
14.169 
14.057 
13.949 
13.894 
13.704 


Hoar. 


Bight  AMentton. 


Difffor 
IMlaato. 


BeoUnatton. 


Dlff.fM- 
IMiButo. 
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9 

10 

11 

12 

13 
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15 
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17 

18 

19 

20 

21 

22 
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2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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MONDAY  15. 


h 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 
1 
4 
6 
9 
11 
14 
17 
19 
22 
24 
3  27 
3  29 
3  1^2 
3  35 
3  37 
3  40 
3  42 
3  45 
3  48 
3  50 
3  .5;} 
3  56 

3  58 

4  1 


8 

• 

52.06 

9.4996 

22.27 

9.5074 

52.95 

9.5159 

24.10 

9.5930 

.55.71 

9.5308 

27.79 

9.5386 

0.34 

9.5463 

mM5 

9.5541 

6.83 

9.5618 

40.77 

9.5695 

15.17 

9.5779 

50  03 

9.5848 

25.;i5 

9.5004 

1.12 

9.5000 

37.:VI 

9.6074 

14.01 

9.6148 

51.12 

9.0999 

28.67 

9.6096 

6m 

9.6367 

4.5.08 

9.6439 

23.93 

9.6510 

3.20 

9.6580 

42.89 

9.6640 

22.99 

9.6717 

N.19 
19 
19 
19 
19 
20 
20 
20 
20 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
23 
23 
2:^ 

N.23 


23.2 
1.8 
33.0 
.56.6 
12.5 
20.6 
22  20.7 
35  12.6 
56.3 
31.6 
58.3 
16.3 
37  25.6 
49  25.9 
17.1 
.59.0 
31.6 
35  54.7 
47  8.1 
11.8 
5.6 
49.4 
30  23.1 
40  46.5 


2 

16 
29 
42 
56 
9 


47 

0 

12 

25 


1 

12 
24 


58 

9 

19 


TUESDAY  16. 


4 

4 
4 

4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 


4 

6 
9 
12 
14 
17 
20 
22 
25 
28 
31 
33 
36 

:)9 

42 

44 
47 
50 
53 

.56 

58 
1 

4 
7 
9 


3.50 
44.41 
2,5.71 

7.40 
4i>.47 
31.92 
14.73 
57.90 
41.42 
25.  >8 

9.48 
54.00 
38.84 
2:3.98 

9.42 
55.15 
41.15 
27.42 
13.94 

0.70 
47.70 
34.93 
22.:J7 

10.00 
57.82 


9.6785 
9.6«1 
9.6016 
9.6080 
9.7043 
9.7106 
9.7165 
9.7994 
9.7989 
9.7338 
9.7»93 
9.7447 
9.7498 
9.7548 
9.7507 
9.7644 
9.7660 
9.7739 
9.7773 
9.7813 
9.78N 
9.7880 
9.7999 
9.7964 
9.7984 


N.2:) 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 

N.26 


13.704 
13.589 
13.497 
13.399 
13.900 
13.068 
19.933 
19.797 
19.656 
19.5I7 
19.373 
19.998 
19.060 
11.999 
11.778 
11.091 
11.464 
11.304 
11.149 
10.070 
10.813 
104)46 
10.476 
10.303 


50  59.5 

W.I90 

1     2.0 

0.953 

10  5.3.9 

0.776 

20  35.1 

0.606 

30    5.4 

0.414 

39  24.8 

0.931 

48  :):3.i 

0.045 

57  30.2 

0.867 

6  16.0 

B.660 

14  50.5 

B.470 

23  13.5 

8.987 

31  24.9 

80)03 

39  24.6 

7.807 

47  12.5 

7.700 

54  48.6 

7.509 

2  12.8 

7J09 

9  24.9 

7.101 

16  24.9 

8000  1 

2:3  12.8 

6.606 

29  48.4 

6.490 

:)6  11.6 

6.983  1 

42  22.4 

6U)76 

48  20.7 

6.868 

54    6.6 

6.600  ; 

59  39.9 

5.449 
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IX. 


aBBBNWIOB  MBAK  TIMB. 

1 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Eonr. 

Bight  Afloeniion. 

DifT.  for 
ISftinate. 

Declination. 

DiiCfor 
ISfinate. 

Hoar. 

Bight  Asoensioii. 

DUtfor 
1  Minute. 

DMlinatlon. 

Biftfor 
IKinato. 

WEDNESDAY  17. 

FRIDAY  19. 

'               1 

b      ni    B 

B 

0          /          // 

It 

h    m      B 

• 

O           /          '/ 

It 

0 

5    9  57.82 

9.7984 

N.26  59  39.9 

5.440 

0 

7  23  36.40 

9.6865 

N.27  15  22.2 

4.506 

1 

5  12  45.81 

9.8019 

27    5    0.5 

5.938 

1 

7  26  17.50 

9.6814 

27  10  40.7 

4.784 

2 

5  15  a3.97 

9.8039 

27  10    8.4 

5.096 

2 

7  28  58.17 

9.6749 

27    5  48.1 

4.968 

3 

5  18  22.28 

9.80«3 

27  15    3.6 

4.813 

3 

7  31  38.40 

9.0668 

27    0  44.5 

5.151 

4 

5  21  10.72 

9.8084 

27  19  46.0 

4.600 

4 

7  34  18.19 

9.6594 

26  55  30.0 

5J39  1^ 

5 

5  23  .59.29 

9.8104 

27  24  15.6 

4.386 

5 

7  36  57.53 

9.6519 

26  50    4.6 

5.519 

6 

5  26  47.97 

9.8199 

27  28  32.3 

4.171 

6 

7  39  36.42 

9.6449 

26  44  28.5 

5.600 

7 

5  29  36.75 

9.8137 

27  32  36.1 

3.956 

7 

7  42  14.84 

9.6364 

26  38  41.8 

5.806 

8 

5  32  25.61 

9.8149 

27  36  27.0 

3.741 

8 

7  44  52.79 

9.0986 

26  32  44.6 

6.041 

9 

5  35  14.54 

9.8160 

27  40    5.0 

3Jfi5 

9 

7  47  30.27 

9.0907 

26  26  36.9 

6.913 

10 

5  38    3.53 

9.8168 

27  43  30.0 

3.308 

10 

7  50    7.27 

9.6196 

26  20  19.0 

6.363 

11 

5  40  52.57 

9.8176 

27  46  42.0 

3.099 

11 

7  52  43.78 

9.6043 

26  13  50.9 

6.559 

12 

5  43  41.64 

9.8180 

27  49  41.0 

9J7S 

12 

7  55  19.79 

9.5900 

26    7  12.8 

0.718 

13 

5  46  30.73 

9.8189 

27  52  27.0 

9.058 

13 

7  57  55.30 

9.5877 

26    0  24.7 

0.863 

14 

5  49  ]S}.82 

9.8181 

27  54  59.9 

9.440 

14 

8    0  30.31 

9.5793 

25  53  26.8 

7.047 

15 

5  52    8.90 

9.8178 

27  57  19.8 

9.993 

15 

8    3    4.82 

9.5708 

25  46  19.1 

7.S06 

16 

5  54  57.96 

9.8173 

27  59  26.7 

9.006 

16 

8    5  38.81 

9.5099 

25  39    1.8 

7J67 

17 

5  .57  46.98 

9.8106 

28     1  20.6 

1.789 

17 

8    8  12.28 

9.5636 

25  31  35.1 

7.593 

18 

6    0  35.95 

9.8156 

28    3    1.4 

1.579 

18 

8  10  45.23 

9.^446 

25  23  59.0 

7.879 

19 

6    3  24.85 

9.8144 

28    4  29.2 

1.355 

19 

8  13  17.66 

9.5361 

25  16  13.6 

7.838 

20 

6    6  13.68 

9.8131 

28    5  44.0 

1.138 

20 

8  15  49.56 

9.5979 

25    8  19.1 

7.964 

21 

6    9    2.42 

9.8114 

28    6  45.8 

0.999 

21 

8  18  20.93 

9.5183 

25    0  15.5 

8.133 

22 

6  11  51.05 

9.8098 

28    7  34.7 

0.707 

22 

8  20  51.76 

9.5004 

24  52    3.1 

8.960 

23 

6  14  39.56 
THl 

9.8074 

TJEtSD^ 

N.28    8  10.6 
lY  18. 

0.491 

23 

8  23  22.06 
SAl 

9.5005 

?UEDJ 

N.24  43  41.9 
LY  20. 

6.490 

0 

6  17  27.94 

9.8051 

N.28    8  33.6 

0J>76 

0 

8  25  51.82 

9.4915 

N.24  35  12.0 

6.500 

1 

6  20  16.17 

9.8095 

28    8  43.7 

•I-0JM9 

1 

8  28  21.04 

9.4805 

24  26  33.6 

8.710 

2 

6  23    4.24 
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GEBBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 
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1.8348 

11  29  11.7 

13.066 

19 

15  21  47.75 

1.9939 

20  46  19.2 

9.899  ' 

20 

13  52    8.51 

1.8370 

11  42  14.3 

13.019 

20 

15  23  47.47 

1.9973 

20  .56    6.3 

9.748 

21 

13  53  58.80 

1.8399 

11  55  14.0 

19.970 

21 

15  25  47.43 

9.0014 

21     5  48.2 

9.653 

22 

13  55  49.22 

13415 

12    8  10.7 

19.919 

22 

15  27  47.64 

9.0057 

21  15  24.7 

9X63 

23 

13  57  39.78 

1.8438 

12  21     4.3 

19.868 

23 

15  29  48.11 

S.0099 

21  24  .55.8 

9.478 

24 

13  59  30.48 

1.8469 

S.  12  33  54.9 

19.817 

24 

15  31  48.83 

8.0141 

8.21  34  21.4 

9.381 
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OBBBNWIOH  MfiAlir  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

r 
Hoar. 

RlchtAMentlon. 

Dlillfor 
iHInate. 

Deolinatloii. 

DULfor 
iHinate. 

Hour. 

IUg1&tAflo«iiakm. 

Dili:  for 
llCinate. 

DebUnatloB. 

JMLtoT 
IMlinito. 

M< 

3NDA^ 

r  29. 

WEDNESDAY  81. 

h     HI      • 

8 

O         f          tl 

II 

h    m      • 

8 

^     o      1      II 

It 

i     0 

15  31  48.83 

S.0H1 

8.21  34  21.4 

8.381 

0 

17  13  10.13 

9.1889 

8.27    3  4aO 

4j048 

:  1 

15  33  49.80 

9.0188 

21  43  41.5 

8.988 

1 

17  15  22.17 

9.9691 

27    7  42.1 

3J91 

2 

15  35  51.02 

9.09M 

21  52  56.0 

0.106 

2 

17  17  34.38 

9.9048 

27  11  33.5 

9.788 

.    3 

15  37  5249 

9.0086 

22    2    5.0 

9.109 

3 

17  19  46.75 

9.9075 

27  15  17.1 

3.689 

4 

15  39  54.21 

9.0006 

22  11    8.3 

8.007 

4 

17  21  59.28 

9.3103 

27  18  53.0 

3.539 

5 

15  41  56.18 

9.0350 

22  20    5.8 

8.9U 

5 

17  24  11.96 

9.9130 

27  22  21.0 

3.489 

6 

15  43  58.41 

9.0389 

22  28  57.6 

8.815 

6 

17  26  24.84 

9.9196 

27  25  41.2 

3.971 

7 

15  46    0.89 

9.0434 

22  37  43.6 

a717 

7 

17  28  37.85 

9.9180 

27  28  53.5 

3.139 

8 

15  48    3.62 

9.0477 

22  46  23.7 

8.610 

8 

17  30  51.00 

9.9904 

27  31  57.9 

3UW6 

.    9 

15  50    6.61 

9.0519 

22  54  57.9 

6.590 

9 

17  33    4.:K) 

9.9996 

27  34  54.5 

9.676 

'   10 

15  52    9.85 

9.0569 

23    3  26.1 

8.490 

10 

17  35  17.74 

9.9951 

27  37  43.1 

9.743 

11 

15  54  13.35 

9.0604 

23  11  48J3 

6.390 

11 

17  37  31.31 

9.9974 

27  40  23.7 

9.610 

12 

15  56  17.10 

9.0646 

23  20    4.5 

8.918 

12 

17  39  45.02 

9.9996 

27  42  56.8 

9.476 

13 

15  58  21.10 

9.0688 

23  28  14.5 

8.115 

13 

17  41  58.86 

9.9816 

27  45  20.8 

9.349 

14 

16    0  25.35 

9.0730 

23  36  18.3 

8.019 

14 

17  44  12.81 

9.9335 

27  47  37.3 

9.906 

15 

16    2  29.86 

9.0779 

23  44  16.0 

7.009 

15 

17  46  26.88 

9.9354 

27  49  45.8 

9Un4 

16 

16    4  34.62 

9.0813 

23  52    7.4 

7.804 

16 

17  48  41.06 

9.9379 

27  51  46.2 

1.930 

17 

16    6  39.62 

9.0654 

23  51)  52.4 

7U108 

17 

17  50  55.35 

9.9390 

27  53  38.4 

130 

18 

16    8  44.87 

9.0896 

24    7  31.1 

7.599 

18 

17  53    9.74 

9.0407 

27  55  22.5 

1.667 

19 

16  10  50.37 

9.0037 

24  15    3.4 

7.484 

19 

17  55  24.23 

9.9M3 

27  56  58.4 

1.531 

20 

16  12  56.12 

9.0978 

24  22  29J2 

7.376 

20 

17  57  38.82 

9.9438 

27  58  26J2 

1J85 

21 

16  15    2.11 

9.I0I0 

24  29  48.5 

7.967 

21 

17  59  53.49 

9.9459 

27  59  45.8 

1J856 

i  « 

16  17    8.34 

9.1098 

24  37     1.2 

7.157 

22 

18    2    8.24 

9.9465 

28    0  57.2 

1.191 

1  ^ 

16  19  14.82 

9.1101 

8.24  44    7.3 

7UH7 

23 

18    4  23.07 

9.9478 

8.28    2    0.3 

8J84 

TU 

ESDA 

Y  30. 

THUBS 

JDAY, 

JU^E  1. 

0 

1 

16  21  21.55 
16  23  28.52 

9.1141 
9.1181 

8.24  51    6.8 
24  57  59.6 

6JS3 
1^ 

0 

18    6  37.98 

9M9I 

8.28    2  55.2 

8.847 

2 

16  25  35.72 

9.1990 

25    4  45.6 

' 

3 

16  27  4ai6 

9.1998 

25  11  24.8 

6.007 

• 

4 
5 

16  29  50.83 
16  31  58.74 

9.1988 
9.1337 

25  17  57.2 
25  24  22.7 

6.483 
6.368 

PHASES 

OP  T 

BE  MOON 

• 

6 
7 

16  34    6.88 
16  36  15.25 

9.1376 
9.1413 

25  30  41.3 
25  36  53.0 

6.953 
6.136 

8 

16  38  23.84 

9.1451 

25  42  57.6 

6.018 

d       h 

m 

9 

16  40  32.66 

9.1468 

25  48  55.1 

5.888 

( 

C   LastQuarta 

ir.       May     8    14    24J2       II 

10 
11 

16  42  41.71 
16  44  50.97 

9.1598 
9.1969 

25  54  45.5 

26  0  28.8 

5.761 
5.669 

{ 

i  New  Moon 

... 

.    15    10    4&6 

12 

16  47    0.45 

9.1586 

26    6    4.9 

5.549 

1 

4 

]>  First  Quart 

er     .    . 

.    22     2    51.7 

13 

16  49  10.14 

9.1633 

26  11  33.8 

5.491 

( 

3  Full  Moon 

*         #         • 

.    30      3    22JS 

I  '^ 

16  51  20.a5 

9.1689 

26  16  55.4 

5.988 

> 

'  15 
16 

16  53  30.17 
16  55  40.49 

9.1703 
9.1737 

26  22    9.7 
26  27  ia7 

5.177 

17 

16  57  51.02 

9.1771 

26  32  16.2 

4.030 

d        h 

18 

17    0    1.75 

9.1884 

26  37    8.3 

4.807 

< 

[  Apogee  •    . 

M 

ay      2     18.0 

' 

19 

17    2  12.67 

9.1837 

26  41  .'S.O 

4.688 

< 

C  Perigee  .    • 

.    •    . 

.    15     18.7 

20 

17    4  23.79 

9.1888 

26  46  30.1 

4.566 

^ 

.    29     19.7 

21 

17    6  35.10 

9.1800 

26  50  597 

4.481 

< 

C  Apogee.    . 

... 

22 
23 

17    8  46.59 
17  10  58J27 

9.1831 
9.1089 

26  55  21.8 
26  59  36.2 

4J84 
4.177 

21 

17  13  10.13 

9.1889 

8.27    3  43.0 

4JH8 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

og 

Nftme  and  Direction 
of  OlUeot. 

Noon. 

P.L. 

of 

Diif 

mil- 

P.L. 

of 

Diff. 

VP» 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 

DHL 

1 

Regulus 

W. 

7^  4^  14 

30S4 

80  \i  20 

3056 

81  41  23 

3060 

a{  10  22 

3069 

Saturii 

W. 

40    7  26 

3089 

41  37  12 

3096 

43    6  53 

3099 

44  36  30 

3031 

Spica 

w. 

24  40  53 

3066 

26    9  44 

3066 

27  38  a-3 

3060 

29    7  21 

3060 

a  Aquilae 

E. 

76  15  48 

3054 

75    3  23 

3070 

73  51  14 

3067 

72  39  22 

4007 

Fomalhaiit 

E. 

103  38     1 

3330 

102  12  38 

3941 

100  47  17 

3949 

99  21  57 

3943 

2 

Regulus 

W. 

90  34  29 

3074 

92    3  10 

3076 

93  31  49 

3078 

95    0  25 

3079 

Saturn 

W. 

52    3  48 

3043 

53  33    7 

3045 

55    2  24 

3047 

56  31  38 

3048  ^ 

Spica 

W. 

36  31     1 

3076 

37  59  40 

3077 

39  28  18 

3078 

40  56  55 

3078 

a  Aquilie 

E. 

66  45    0 

4118 

65  35  16 

4145 

64  25  58 

4174 

63  17    7 

4905 

Fomalhaut 

E. 

92  15  42 

3950 

90  50  32 

3953 

89  25  25 

3954 

88    0  20 

3956 

3 

Regulus 

W. 

102  23    5 

3084 

103  51  34 

3084 

105  20    3 

3084 

106  48  32 

3084 

Saturn 

W. 

63  57  29 

3059 

65  26  37 

3053 

66  55  44 

3053 

68  24  51 

3059 

Spica 

W. 

48  19  48 

3080 

49  48  22 

3080 

51   16  5() 

3070 

52  45  31 

3079 

a  Aquilie 

E. 

57  40  52 

4305 

56  35  26 

4443 

55  30  43 

4493 

54  26  44 

4547 

Fomalhaut 

E. 

80  55  27 

3966 

79  30  35 

3967 

78    5  45 

3970 

76  40  58 

3971 

a  Pegasi 

E. 

101  47  39 

3431 

100  25  57 

3497 

99    4  11 

3494 

97  42  22 

3491 

4 

Regulus 

W. 

114  11    6 

3070 

115  39  41 

3078 

117    8  18 

3075 

118  36  58 

SOTS 

Saturn 

W. 

75  50  41 

3047 

77  19  56 

3045 

78  49  13 

3043 

80  18  33 

3030 

Spica 

W. 

60    8  43 

3079 

61  37  27 

3060 

63    6  14 

3067 

64  35    4 

3064 

a  Aquile 

E. 

49  19  45 

4887 

48  21  20 

4074 

47  24    4 

6068 

46  28    2 

5170 

Fomalhaut 

E. 

69  37  39 

3989 

68  13    7 

3985 

66  48  38 

3988 

65  24  1*<> 

3901 

a  Pegasi 

E. 

90  52  30 

3400 

89  30  24 

3408 

88    8  16 

3406 

86  46    6 

3404 

5 

Saturn 

W. 

87  46  11 

3009 

89  15  57 

3018 

90  45  48 

3019 

92  15  46 

3007 

Spica 

W. 

72    0  15 

3045 

73  29  32 

3041 

74  58  54 

3035 

76  28  23 

3030 

Antares 

W. 

26    5  59 

3045 

27  35  16 

3030 

29    4  40 

3034 

30  34  10 

sooo 

Fomalhaut 

E. 

58  22  56 

3307 

56  58  53 

3313 

55  34  5() 

3318 

54  11     5 

3393 

a  Pegasi 

E. 

79  54  49 

3308 

78  32  30 

3396 

77  10    9 

3395 

75  47  47 

3305 

6 

Saturn 

W. 

99  47  22 

9075 

101  18    6 

9067 

102  49    0 

9960 

104  20    3 

9951 

Spica 

W. 

83  57  38 

9097 

85  27  54 

9900 

86  58  19 

9981 

88  28  55 

9073 

Autares 

W. 

38    3  34 

9005 

39  33  53 

9088 

41    4  21 

9979 

42  35    0 

9071 

Fomalhaut 

E. 

47  13  44 

3365 

45  50  47 

3376 

44  28    3 

3300 

43    5  35 

3405 

a  Pegasi 

E. 

68  55  56 

3306 

67  33  35 

3308 

66  11  16 

3400 

64  48  59 

3401 

Sun 

E. 

119  32  26 

3357 

118    9  20 

3348 

116  46    4 

3330 

115  22  38 

3331 

7 

Spica 

W. 

96    4  41 

9096 

97  36  27 

9015 

99    8  27 

9004 

100  40  41 

9899 

Antares 

W. 

50  11    3 

9993 

51  42  53 

9919 

53  14  57 

9901 

54  47  15 

9889 

a  Pegasi 

E. 

57  58  25 

3493 

56  36  35 

3431 

55  14  53 

3439 

53  53  21 

3450 

Sun 

E. 

106  22  42 

3978 

106  58    5 

3967 

105  :33  15 

3954 

104    8  10 

3949 

8 

Spica 

W. 

108  25  42 

0890 

109  59  32 

9816 

111  a3  39 

S801 

113    8    5 

9787  1 

Antares 

W. 

62  32  38 

9895 

64    6  33 

9811 

65  40  46 

9798 

67  15  17 

9783  1 

a  Pegasi 

E. 

47    9  15 

3539 

45  49  26 

3556 

44  30    4 

3586 

43  11   14 

3090 

Sun 

E. 

96  58  57 

3173 

95  32  16 

3150 

94    5  18 

3143 

92  38     1 

3190 

9 

» 
Spica 

W. 

121    5    6 

9710 

122  41  32 

9605 

124  18  19 

9678 

125  55  28 

9669 

Antares 

W. 

75  12  48 

9705 

76  49  21 

9689 

78  26  15 

9679 

80    3  32 

9656 

Sun 

E. 

85  16  44 

3044 

83  47  26 

3097 

82  17  47 

3009 

80  47  45 

9001 
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GBEBN  WICH  MEAN  TIME. 

LUNAU  DISTANCES. 

®8 

P.L. 

P.L. 

P.L. 

P.L. 

NMne  and  Direotioii 

Midnight 

of 

XVb. 

of 

xvnib. 

of 

XXlh- 

of 

^ 

ox  Olgeov. 

*-j 

Bifl: 

Diff. 

Diff. 

DltL 

J 

Regulus 

W. 

O        /        // 

84  39  18 

3O0S 

86    ^  10 

3068 

8^36  59 

3070 

O        1        It 

89    5  45 

3079 

SatuRaV 

W. 

46    6    4 

3034 

47  35  35 

3037 

49    5    2 

3039 

50  34  26 

9041 

Spicn 

W. 

30  36    8 

3070 

32    4  54 

3079 

33  33  38 

3073 

35    2  20 

9074 

a  Aquile 

E. 

71  27  49 

4096 

70  16  35 

4046 

69    5  41 

4069 

67  55    9 

4099 

Fomalhaiit 

E. 

97  56  39 

3944 

96  31  22 

3946 

95    6    7 

3947 

93  40  54 

3948 

2 

Regu]u8 

W. 

96  29    0 

3061 

97  57  33 

3089 

99  26    5 

3063 

100  54  35 

3063 

Satuen 

W. 

58    0  5J 

3050 

59  30    2 

3051 

60  59  12 

3068 

62  28  21 

3059 

8  pica 

W. 

42  25  31 

3079 

43  54    6 

3080 

45  22  40 

3060 

46  51  14 

3080 

a  AquilflB 

E. 

62    8  46 

4938 

61     0  56 

4974 

59  53  39 

4311 

58  46  57 

4359 

Fomalhniit 

E. 

86  35  17 

3958 

85  10  16 

3M0 

83  45  18 

3961 

82  20  21 

3964 

3 

Regulus 

W. 

108  17    1 

3063 

109  45  31 

3083 

111  14    I 

3089 

112  42  33 

3061 

Satorn 

W. 

69  53  59 

3059 

71  23    7 

3051 

72  52  17 

3050 

74  21  28 

3048 

Spica 

W. 

54  14    6 

3078 

55  42  4:) 

3077 

57  11  21 

3075 

58  40     1 

3073 

aAquile 

E. 

53  23  33 

4004 

52  21  12 

4668 

51   19  45 

4735 

50  19  15 

48n8 

Fomalbaut 

E. 

75  16  13 

3974 

73  51  31 

3978 

72  26  51 

3878 

71    2  14 

3980 

a  Pegasi 

E. 

96  20  29 

3418 

94  58  33 

3416 

93  36  35 

3414 

92  14  34 

3411 

4 

Regulus 

W. 

120    5  40 

3071 

121  34  25 

3068 

123    3  14 

3065 

124  32    7 

3061 

Saturn 

W. 

81  47  57 

3037 

83  17  24 

3034 

84  46  55 

3090 

86  16  31 

3096 

Spica 

W. 

66    3  58 

3061 

67  32  55 

3057 

69    1  57 

3053 

70  31     4 

3050 

a  AquilflB 

E. 

45  33  18 

5963 

44  39  58 

5404 

43  48    6 

5538 

42  57  49 

5686 

Fomulhaut 

E. 

63  59  50 

3904 

62  35  31 

3996 

61  11  15 

3300 

59  47    3 

3304 

aPegasi 

E. 

85  23  54 

3408 

84    1  40 

3401 

82  39  25 

3400 

81  17    8 

3396 

5 

Saturn 

W. 

93  45  50 

3001 

95  16    1 

9906 

96  46  20 

9989 

98  16  47 

9989 

Spica 

W. 

77  57  59 

3094 

79  27  42 

3018 

80  57  32 

3011 

82  27  31 

3005 

Antares 

W. 

32    3  47 

3099 

a3  33  32 

3017 

35    3  24 

3009 

36  33  25 

3003 

Fomalbaut 

E. 

52  47  20 

3399 

51  23  42 

3337 

50    0  13 

3345 

48  36  53 

3354 

a  Pegoai 

E. 

74  25  25 

3394 

73    3    2 

3395 

71  40  40 

S365 

70  18  18 

3395 

6 

Saturn 

W. 

105  51  17 

9949 

107  22  42 

9934 

108  54  18 

9984 

110  26    6 

9914 

1 

Spica 

W. 

89  59  41 

9965 

91  30  38 

9955 

93    1  47 

0946 

94  33    8 

9936 

Aiitnres 

VV. 

44    5  49 

9969 

45  36  50 

9953 

47    8    2 

9943 

48  39  26 

9933 

Fomalhaut 

E. 

41  43  24 

3493 

40  21  34 

3444 

39    0    7 

3468 

37  39    7 

3497 

a  Pe«,'a8i 

E. 

63  26  44 

3404 

62    4  32 

3408 

60  42  25 

3419 

59  20  22 

3417 

' 

Sun 

E. 

113  59    2 

3391 

112  35  15 

3311 

111  11  16 

3300 

109  47    5 

3990 

7 

Spica 

W. 

102  13  10 

9880 

10;3  45  54 

9868 

105  18  54 

8856 

106  52  10 

9843 

1 

Antarea 

W. 

56  19  48 

96n 

57  52  36 

9865 

59  25  40 

8868 

60  59    0 

9838 

Bpegaiii 

E. 

52  32    1 

3469 

51  10  54 

3475 

49  50    2 

3491 

48  29  28 

9610 

Sun 

E. 

102  42  51 

tRRRv 

101   17  16 

3816 

99  51  26 

3903 

98  25  20 

3188 

i 
,    6 

Spica 

W. 

114  42  50 

9779 

116  17  54 

8757 

117  53  18 

9749 

119  29    2 

8797 

Antares 

W. 

68  50    7 

9768 

70  25  17 

8753 

72    0  47 

9738 

73  36  37 

9799 

a  Pogaai 

E. 

41  53     1 

3650 

40  35  30 

3703 

39  18  46 

3755 

38    2  57 

3816 

Son 

E. 

91  10  26 

3119 

89  42  31 

3006 

88  14  16 

3078 

86  45  40 

3069 

1 
9 

Spica 

W. 

127  32  59 

9646 

129  10  53 

9698 

130  49  10 

9610 

132  27  51 

9593 

Antarea 

W. 

81  41  11 

9638 

8:3  19  14 

9691 

84  57  40 

9604 

86  36  30 

9585 

Son 

E. 

79  17  21 

9979 

77  46  33 

9954 

76  15  22 

8995 

74  43  47 

8916 

88 
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LUNAR  DISTANCES. 

Name  and  Dlx«otion 
ofOttJect. 

Noon. 

P.  L. 

of 

Diff. 

Iflh. 

P.L. 

of 

Biff. 

yjb. 

P.L. 

of 

Diff. 

IXh. 

P.L. 
of 

Diff. 

10 

Antares 
a  AquilflB 

Son 

W. 
W. 
E. 

O         t         It 

88  15  45 
48  27  44 
73  11  48 

9568 
4373 
S896 

89  55  24 
49  33  30 
71  39  24 

9649 
4966 
9876 

O        1         II 

91  35  2J) 
50  40  54 
70    6  35 

9531 
4165 
9857 

O         1          II 

93  15  59 
51  49  53 
68  33  21 

9513 
4079 
9838 

11 

Antares 
a  Aquilie 
Son 

W. 
W. 
E. 

101  44  56 
57  56    1 
60  40  47 

9420 
9738 

103  28    2 
59  13    4 
59    4  58 

9401 
3699 
9718 

105  11  35 
60  31  15 
57  28  42 

9389 
3569 
9698 

106  55  35 
61  50  31 
55  52    0 

0364 
3505 
9679 

12 

a  Aquilae 
Fomalhaut 

Son 

W. 
W. 
E. 

68  41  35 
36  24  29 

47  41  58 

3966 
9831 
9983 

70    6  26 
37  58  16 
46    2  40 

3997 
9771 
9565 

71  32    3 
39  33  22 
44  22  57 

3189 
9716 
9547 

72  58  *i5 

41  9  41 

42  42  49 

3153 
9666 
9599 

13 

a  Aqiiile 
Fomalhaut 

Sun 

W. 
E. 

80  20    3 
49  26  27 
34  16  12 

3009 
9470 
9448 

81  50    4 
51     8  23 
32  33  46 

9988 
9438 
9434 

83  20  32 
52  51    3 
30  51     0 

9967 
9410 
9490 

84  51  26 
54  34  24 
29    7  54 

9949 
9383 
9408 

17 

Sun 

ReguluB 

Saturn 

W. 

E. 
E. 

22  25  45 

69  31     9 

107  17  56 

9391 
9093 
9001 

24  11  14 

67  38  11 

105  24  24 

9395 
9039 
9009 

25  56  37 

65  45  27 

103  31     4 

9339 
9041 
9017 

27  41  50 

63  52  57 

101  37  57 

9340 
2051 
2096 

18 

Sun 

Regulus  * 
Saturn 

W. 

E. 
E. 

36  24  27 
54  34  37 
92  16  28 

9395 
9111 
9084 

38    8    9 
52  43  54 
90  25    4 

9408 
9194 
9098 

39  51  32 
50  53  32 
88  34     1 

9499 
9139 
9111 

41  34  36 
49    3  32 
86  43  18 

2436 
2153 
9195 

19 

Sun 

Regulus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

50    4  35 
39  59  25 
77  35  14 
93  57  13 

9515 
9937 
9900 
9914 

51  45  27 
38  11  52 
75  46  46 
92    9    6 

9539 
9956 

9916 
9930 

53  25  56 
36  24  47 
73  58  43 
90  21  23 

9549 
9975 
9933 
9946 

55    6    1 
34  38  10 
72  11    4 

88  34    4 

9566 
99»4 
9949 
2269 

20 

Sun 
Mars 
Saturn 
Spica 

W. 
W. 
E. 
E. 

63  20  18 
28  59    7 
63  19    1 
79  43  40 

9657 
9681 
9335 
9348 

64  57  55 
30  38  28 
61  a*)  52 
77  58  51 

9676 
9596 
9359 
9366 

66  35    7 
32  17  28 
59  49    8 
76  14  27 

9695 
9619 
9370 
9383 

68  11  54 
33  56    6 
58    4  50 
74  30  28 

2714 
26-J8 

a:iH7 

2401 

21 

Sun 

Mars 

Pollux 

Saturn 

Spica 

W. 
W. 
W. 
E. 
E. 

76    9  33 
42    3  46 
24  54  19 
49  29  a5 

ea  56  51 

9808 
9719 
9401 
9475 
9488 

77  43  51 
43  40  10 
26  35  45 
47  47  46 
64  15  22 

9896 
9799 
9507 
9409 
9506 

79  17  45 

45  16  11 
28  16  48 

46  6  22 
62  34  17 

9845 
9746 
9595 
9510 
9593 

80  51  15 
46  51  50 
29  57  27 
44  25  22 
60  53  36 

9863 
9763 
9540 
9596 
9540 

22 

Sun 

Mars 

Pollux 

Saturn 

Spica 

Antares 

W. 
W. 
W. 

E. 
E. 
E. 

88  32  57 
54  44  30 
38  15    8 
36    6  10 
52  36    5 
98  28    3 

9959 
9647 
909! 
9610 
9694 
9618 

90    4  10 
56  17  57 
39  53  35 
34  27  28 
50  57  43 
96  49  33 

9969 
9863 
9637 
9695 
9640 
9634 

91  35    1 
57  51    3 
41  31  40 
32  49    7 
49  19  43 
95  11  24 

9986 
9880 
9659 
9641 
9657 
9650 

93    5  31 
59  23  48 
43    9  24 
31  11     8 
47  42    5 
93  33  37 

3009 
9895 
9667 
9656 
9679 
9665 

23 

Sun 

Mars 

Pollux 

Spica 

Aiitares 

W. 
W. 

w. 

E. 
E. 

100  32  58 
67    2  38 
51  13    6 
39  39    7 
85  29  43 

3669 
9971 
9740 
9749 
9738 

102    ]  29 
68  33  27 
52  48  53 
38    3  32 
83  53  54 

3097 
9985 
9753 
9763 
9753 

103  29  42 
70    3  59 
54  24  22 

36  28  16 
82  18  24 

3119 
9999 
9768 

»n8 

9766 

104  57  37 
71  34  13 
55  59  34 
34  53  19 
80  43  1 1 

3197 
3013 
9760 
9799 
9n9 

XVL 
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GBBENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

'  ja  . 
og 

KamoMidDireetloii 

Midnight 

P.L. 
of 

XVh- 

P.L. 

of 

xvinb. 

P.L. 
of 

XXlh. 

P.L, 
of 

l« 

vx  \/moo». 

Diif. 

Diir. 

DUf. 

Diir. 

10 

AntarM 

W. 

9l  56  54 

M94 

O        t        It 

96  38  16 

9476 

O        1        It 

98  20    3 

9458 

O         1       ti 

100    2  16 

9438 

a  AqailflB 

W. 

53    0  22 

3084 

54  12  17 

9903 

55  25  34 

9895 

56  40  10 

3753 

1 

Son 

E. 

66  59  42 

9818 

65  25  37 

9798 

63  51     7 

9778 

62  16  10 

9758 

11 

Antares 

W. 

108  40    1 

9348 

no  24  54 

9398 

112  10  13 

9810 

113  55  58 

9991 

a  Aquilw 

W. 

63  10  50 

3451 

64  32    9 

3401 

65  54  24 

3353 

67  17  34 

3309 

8nif 

E. 

54  14  52 

9060 

52  37  18 

9640 

50  59  17 

9891 

49  20  50 

9009 

12 

a  Aqailn 

W. 

74  25  30 

3191 

75  53  14 

3090 

77  21  36 

9061 

78  50  :» 

3034 

Fomalhaut 

W. 

42  47    6 

9890 

44  25  34 

9578 

46    4  59 

9539 

47  45  18 

9503 

1 

Suif 

• 

E. 

41    2  16 

9513 

39  21  19 

9495 

37  39  59 

9479 

35  58  16 

9464 

!  13 

a  Aquiitt 

W. 

86  22  43 

9939 

87  54  21 

9917 

89  26  18 

9905 

90  58  30 

9894 

. 

Fomalhaut 

W. 

56  18  %\ 

9358 

58    2  58 

9335 

59  48    7 

9313 

61  33  47 

9994 

Suit 

£. 

27  24  30 

8996 

25  40  49 

9384 

23  56  52 

9375 

22  12  42 

9368 

117 

Suif 

W. 

29  26  51 

9350 

31   11  38 

9350 

32  56  11 

9371 

34  40  27 

93SQ 

1 

ReguluA 

E. 

62    0  42 

9069 

60    8  44 

9073 

58  17    3 

9085 

56  25  40 

9098 

: 

Saturn 

E. 

99  45    6 

9038 

97  52  31 

9048 

96    0  12 

9060 

94    8  11 

S073 

18 

Son 

W. 

43  17  19 

9451 

44  59  41 

9467 

46  41  41 

9489 

48  23  19 

9498 

ReguluB 

E. 

47  13  54 

9169 

45  24  40 

91K 

43  35  50 

9909 

41  47  25 

9918 

Satorn 

E. 

84  52  57 

9139 

83    2  57 

9154 

81  13  20 

9109 

79  24     5 

9184 

19 

Suif 

W. 

56  45  42 

9585 

58  24  58 

9609 

60    3  50 

9891 

61  42  16 

9639 

■ 

Regulua 

E. 

32  52     1 

9314 

31     6  22 

9335 

29  21   14 

9357 

27  36  38 

9380 

Saturn 

E. 

70  23  50 

9966 

68  37    0 

9983 

66  50  35 

9900 

65    4  35 

9317 

Spica 

E. 

86  47    9 

9979 

85    0  39 

9996 

83  14  34 

9313 

81  28  54 

9931 

1 
20 

Suif 

W. 

69  48  15 

9733 

71  24  11 

9751 

72  59  43 

9770 

74  34  50 

9788 

Mars 

W. 

35  34  23 

9644 

37  12  18 

9661 

38  49  50 

9678 

40  26  59 

SOO.*) 

Saturn 

E. 

56  20  57 

9405 

54  37  29 

9499 

52  54  26 

9440 

51  11  48 

9458 

Spica 

E. 

72  46  55 

9418 

71    3  46 

9436 

69  21    3 

9454 

67  38  45 

9471 

1 

21 

Sun 

W. 

82  24  21 

9881 

83  57    4 

9889 

85  29  24 

9916 

87     1  22 

S035 

Mars 

W. 

48  27    6 

9780 

50    2    0 

9797 

51  36  32 

9814 

53  10  42 

9831 

1 

Pollux 

w. 

31  37  44 

9557 

33  17  38 

9573 

34  57  10 

9588 

36  36  20 

9605 

■ 

Saturn 

E. 

42  44  45 

9643 

41     4  32 

9500 

39  24  42 

9577 

37  45  15 

9593 

Spica 

E. 

59  13  19 

9658 

57  33  26 

9574 

55  53  56 

9501 

54  14  49 

9608 

22 

Sun 

W. 

94  35  41 

9010 

96    5  30 

9035 

97  34  59 

9059 

99    4    8 

9067 

Mars 

w. 

60  re  13 

9911 

62  28  18 

9996 

64    0    4 

9949 

65  31  30 

9956 

Pollux 

w. 

44  46  48 

9889 

46  23  52 

9687 

48    0  36 

9711 

49  37     1 

9796 

■ 

Saturn 

E. 

29  33  29 

9679 

27  56  11 

9687 

26  19  13 

9701 

24  42  35 

9718 

1 

Spica 

E. 

46    4  48 

9688 

44  27  52 

9704 

42  51  17 

9719 

41  15    2 

9734 

1 

Antares 

E. 

91  56  10 

8680 

90  19    3 

9685 

88  42  17 

9710 

87    5  50 

9795 

23 

Sun 

W. 

106  25  14 

9140 

107  52  35 

9154 

109  19  39 

9168 

110  46  27 

9181 

Mars 

W. 

73    4  10 

3096 

74  33  50 

9039 

76    3  14 

9058 

77  32  22 

9065 

Pollux 

W. 

57  34  28 

9799 

59    9    6 

9805 

60  43  27 

9818 

62  17  32 

9889 

Spica 

E. 

33  18  40 

9806 

31  44  20 

8800 

30  10  18 

9834 

28  36  34 

9847 

=-^ 

Antares 

E. 

79    8  15 

9709 

77  33  36 

8805 

75  59  14 

9816 

74  25    7 

9888 
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i^ 

P.L. 

P.L. 

P.L. 

P.L. 

•si 

"Stone  and  DireoUon 

Noon. 

of 

im. 

of 

VI»i. 

of 

iX> 

of 

24 

of  OtUect. 

Diff. 

Diff. 

Diff. 

DifL 

Sun 

W. 

O        t       n 

1 12  12  59 

3193 

o  _  /      // 

113  3f)  16 

3906 

Of/' 

115    5  18 

3918 

oil! 

116  31    6 

3931 

Mars 

W. 

79     1  15 

3077 

80  29  53 

3088 

81  58  17 

3101 

83  26  26 

3111 

Pollux 

W. 

63  51  22 

9841 

65  24  57 

9859 

66  58  18 

9863 

68  31  24 

9873 

Regiilus 

W. 

27  28  42 

S888 

29     1   16 

9694 

30  33  42 

9901 

32    5  5!) 

9909 

Antares 

E. 

72  51  16 

9840 

71   17  40 

9659 

69  44  19 

9809 

68  11  12 

9673  < 

25 

Sun 

W. 

123  36  42 

3984 

125     1   12 

3994 

126  25  31 

3304 

127  49  38 

3313 

Mars 

W. 

90  43  59 

3163 

92  10  54 

3179 

93  37  37 

3180 

95    4  10 

3169 

Pollux 

W. 

76  13  41 

9999 

77  45  32 

9931 

79  17  12 

9939 

80  48  42 

9947 

Regulus 

W. 

39  45    2 

9946 

41   16  22 

9953 

42  47  34 

9960 

44  18  37 

9967  > 

Antares 

E. 

60  28  52 

9991 

58  57    0 

9931 

57  25  20 

9939 

55  53  50 

9947  • 

a  AquileB 

E. 

108  17  Jl 

3868 

107    3  19 

3860 

105  49  19 

3665 

104  35  13 

3851   ' 

26 

Mars 

W. 

102  14  26 

3997 

103  40    3 

3935 

105    5  31 

3941 

106  m  52 

1 
3947 

Pollux 

W. 

88  23  43 

9963 

89  54  17 

9989 

91  24  43 

9995 

92  55    2 

3001 

Re<^ulu8 

W. 

51  51  45 

9996 

53  22    0 

3005 

54  52    7 

3010 

56  22    7 

3015 

n 

Antares 

E. 

48  18  49 

9984 

46  48  16 

9989 

45  17  50 

9996 

43  47  32 

3001 

a  AquileB 

E. 

98  23  54 

3841 

97    9  34 

3849 

95  55  15 

3843 

94  40  57 

3845 

1 

27 

Mars 

W. 

113  35  51 

3975 

115    0  32 

3979 

116  25    8 

3984 

117  49  38 

3988 

Pollux 

W. 

100  24  52 

3096 

101  54  32 

3030 

103  24    7 

3034 

104  53  37 

3039 

Regulus 

W. 

63  50  38 

3038 

65  20    4 

3049 

66  49  25 

3046 

68  18  41 

3049 

Saturn 

W. 

26  12  50 

3090 

27  42  38 

3093 

29  12  22 

3097 

30  42    1 

3031 

1 

Antares 

E. 

36  17  47 

3097 

34  48    8 

3039 

33  18  35 

3036 

31  49    7 

3040  ' 

a  AquiloB 

E. 

88  30  14 

3866 

87  16  20 

3879 

86    2  32 

3879 

84  48  51 

3667  • 

28 

Pollux 

W. 

112  20    2 

3054 

113  49    8 

3066 

115  18  11 

305)) 

116  47  11 

3061  ! 

Regulus 

W. 

75  44    3 

3064 

77  12  57 

3065 

78  41  49 

3068 

80  10  38 

3070  \ 

Saturn 

W. 

38    9  Jl 

3047 

39  38  26 

3049 

4i     7  38 

3059 

42  36  47 

3053  1 

Spica 

W. 

21  42  20 

3089 

23  10  51 

3089 

24  39  23 

3081 

26    7  56 

3081  1 

aAquilsB 

E. 

78  42  40 

3937 

77  29  58 

3949 

76  17  28 

3963 

75    5  12 

3978  ' 

Fomalhaut 

E. 

106  29  34 

3958 

105    4  33 

3958 

103  39  32 

3957 

102  14  30 

3957 

29 

Regulus 

W. 

87  34  10 

3077 

89    2  48 

3078 

90  31  24 

3078 

92    0    0 

3079 

Saturn 

W. 

50     1  59 

3061 

51  30  56 

3069 

52  59  52 

3063 

54  28  47 

3064 

Spica 

W. 

a*}  30  44 

3080 

34  59  18 

3060 

36  27  52 

3080 

37  5()  26 

3080 

a  AquilsB 

E. 

69    7  53 

4069 

67  57  21 

4091 

66  47  11 

4115 

65  37  24 

4140 

Fomalhaut 

E. 

95    9  20 

395A 

93  44  19 

3958 

92  19  18 

3958 

90  54  17 

3959 

a  Pegasl 

E. 

115  22  35 

3407 

114     1  56 

3479 

112  41    8 

3470 

111  20  10 

3463 

30 

Regulus 

W. 

99  22  52 

3079 

100  51  27 

3079 

102  20    2 

3078 

103  48  38 

3078 

Saturn 

W. 

61  53  15 

3064 

63  22    9 

3064 

64  51    3 

3063 

66  19  58 

3009 

Spica 

W. 

45  19  23 

3077 

46  48     1 

3076 

48  16  40 

3075 

49  45  20 

3074 

a  AquilaB 

E. 

59  55    9 

4998 

58  48  14 

4339 

57  41  57 

4380 

56  36  18 

4495 

1 

Fomalhaut 

E. 

8:3  49  23 

3969 

82  24  27 

3963 

80  59  32 

3964 

79  34  38 

3965 

a  Pegasi 

E. 

.04  33  27 

)431 

103  11  46 

3497 

101  50    0 

3493 

100  28    9 

3418 

31 

Saturn 

W 

73  44  51 

1056 

75  13  55 

3054 

76  43     1 

3069 

78  12    9 

3050 

Spica 

w. 

57    9    4 

3066 

58  37  55 

3064 

60    6  49 

3061 

61  35  46 

3060 

a  Aquilw 

E. 

51  19  10 

4711 

50  18  20 

4785 

49  18  31 

4864 

48  19  47 

4949 

Fomalhaut 

E. 

72  30  29 

3979 

71    5  45 

3974 

69  41     3 

3976 

68  16  24 

3978 

aPegasi 

£. 

93  37  47 

3401 

92  15  32 

3309 

90  53  14 

3396 

89  30  53 

3394 

XVIII. 


MAY,  1893. 


91 


GBEBNWIGH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1 
• 

4 

NuDo  and  Dlreotiim 
oiOhjtcU 

Midnight. 

P.L. 

of 

Oiir. 

XVh. 

P.L. 
of 

Dur. 

XVllPi 

1 
1 

P.L. 

of 

Difi: 

XXIb. 

1 

P.L. 

of 

DiiT. 

34 

8vn 

W. 

Off/ 

117  56  31) 

3949 

Off/ 

119  21  59 

3953 

120  ii    6 

3964 

\qS  li  0 

3974 

Mars 

W. 

84  54  22 

3129 

86  22    5 

3133 

87  49  35 

3143 

89  16  5:) 

3153 

1 

Pollux 

W. 

70    4  17 

9883 

71  36  57 

9804 

73    9  24 

9904 

74  41  38 

9919 

Kegiilus 

W. 

33  38    G 

9916 

35  10    4 

9994 

36  41  53 

9031 

38  13  32 

99J9 

1 

Antares 

E. 

66  38  18 

9883 

65    5  38 

9803 

63  33  10 

9003 

62    0  55 

9919 

25 

Sun 

W. 

129  13  35 

3399 

130  37  21 

3331 

132    0  57 

3330 

133  24  23 

3347 

Maes 

W. 

96  30  32 

3108 

97  56  44 

3906 

99  22  47 

3913 

100  48  41 

3990 

Pollux 

W. 

82  20    1 

99S5 

83  51  10 

9969 

85  22  10 

9960 

86  53     1 

9977 

I 

Regnhis 

W. 

45  49  31 

8973 

47  20  17 

9081 

48  50' 54 

9987 

50  21  23 

9993 

1 

Antares 

E. 

54  22  31 

9956 

52  51  22 

9969 

51  20  22 

9969 

49  49  31 

9tfn 

aAquils 

E. 

103  21    3 

3647 

102    6  49 

3844 

100  52  32 

3849 

99  38  13 

3849 

26 

Mars 

W. 

107  56    5 

39S3 

109  21  11 

39S0 

110  46  11 

3965 

112  11     4 

3970 

1 

Pollux 

W. 

94  25  13 

3007 

95  55  17 

3019 

97  25  15 

3018 

98  55    6 

3099 

Regnlus 

W. 

57  52    1 

3090 

59  21  49 

3096 

60  51  31 

62  21    7 

3034 

Antares 

£. 

42  17  21 

3007 

40  47  17 

3014 

39  17  21 

3018 

37  47  31 

3093 

'  aAquiln 

£. 

93  26  41 

3848 

92  12  28 

3869 

90  58  19 

3856 

89  44  14 

3880 

27 

Mars 

W. 

119  14    4 

3999 

120  38  25 

3996 

122    2  41 

3300 

123  26  53 

3304 

Pollux 

W. 

106  23    2 

3049 

107  52  23 

3046 

109  21  40 

3048 

110  50  53 

3059 

ReguluB 

W. 

69  47  53 

30&8 

71  17    1 

3066 

72  46    5 

3058 

74  15    6 

3061 

Baturn 

W. 

32  11  35 

3034 

33  41    5 

3038 

35  10  31 

3041 

36  39  53 

3044 

Antares 

E. 

30  19  45 

3044 

28  50  27 

3048 

27  21  14 

3069 

25  52    5 

3056 

;  aAquile 

E. 

83  35  18 

3806 

82  21  54 

3006 

81    8  39 

3915 

79  55  34 

3995 

26 

Pollux 

W. 

118  16    8 

3063 

119  45    3 

3066 

121  13  56 

3066 

122  42  47 

3068 

1 

Reinilus 

W. 

81  39  24 

3079 

83    8    8 

3073 

84  36  50 

3074 

66    5  31 

3076 

Satdhn 

W. 

44    5  54 

3066 

45  34  58 

3057 

47    4    0 

3050 

48  33    0 

3060 

Spica 

W. 

27  36  29 

3081 

29    5    2 

3060 

30  33  36 

3080 

32    2  10 

3080 

a  Aquiln 

E. 

73  53  11 

8903 

72  41  25 

4011 

71  29  56 

4099 

70  18  45 

4048 

Fomalbaut 

E. 

100  49  28 

3967 

99  24  26 

3957 

97  59  24 

3957 

96  34  22 

3957 

29  '  RemJlus 

W. 

93  28  35 

3079 

94  57  10 

3060 

96  25  44 

3080 

97  54  18 

3080 

Saturn 

w. 

55  57  41 

3064 

57  26  35 

3065 

58  55  28 

3065 

60  24  21 

3064 

Spica 

w. 

39  25    0 

3070 

40  53  35 

3079 

42  22  10 

3078 

43  50  46 

3078 

aAquiltt 

E. 

64  28     1 

4166 

63  19    5! 

4197 

62  10  36 

4990 

61    2  37 

4969 

Fomalhaut 

E. 

89  29  17 

3960 

88    4  17 

3959 

86  39  18 

3960 

85  14  20 

3961 

a  Pegasi 

E. 

109  59    4 

34S6 

108  37  50 

3449 

107  16  29 

3443 

105  55     1 

3438 

30  .  ReffuJus 

W. 

105  17  14 

3077 

106  45  52 

3070 

108  14  31 

3075 

109  43  11 

3073 

Saturn 

W. 

67  48  54 

3061 

69  17  51 

3060 

70  46  49 

3059 

72  15  49 

3057 

Spica 

W. 

51  14     1 

3073 

52  42  44 

3071 

54  11  29 

3070 

55  40  15 

3068 

a  Aquile 

E. 

55  31  19 

4474 

54  27    4 

49fl6 

53  23  35 

4584 

52  20  56 

4645 

Fomalhaut 

E. 

78    9  45 

3908 

76  44  54  ' 

3967 

75  20    4 

3969 

73  55  16 

3970 

'  aPegasi 

E. 

99    6  13 

34IS 

97  44  13 

3410 

96  22    8 

3407 

94  59  .59 

3404 

1 

31     Batoui 

W. 

79  41  20 

3047 

81  10  34 

3045 

82  39  51 

3043 

84    9  11 

3039 

8piea 

W. 

63    4  45 

3067 

64  33  47 

3064 

66    2  53 

3061 

67  32    3 

3048 

!  aAqiiiltf 

E. 

47  22  11 

5041 

46  25  48 

5144 

45  30  44 

VBA 

44  37    3 

4377 

Fomalbaut 

E. 

66  51  47 

3969 

65  27  14 

3984 

64    2  44 

J988 

62  38  18 

3991 

• 

a  Pegasi 

E. 

88    8  30 

3389 

86  46    4 

3301 

85  23  37 

3388 

84     1     8 

3388 

92 


JUNE,  1893. 


AT  GREENWICH  APPARENT  NOON. 


i 

« 


^ 

Q 


Thur. 
Frid. 
Sat. 

SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

8uy. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

8uy. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


8 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

81 


THE  8UN»8 


▲ppftront 
Blfi^h  t  A  soenilon . 


n      m       8 

4  38  22.83 
4  42  28.69 
4  46  34.94 

4  50  41.55 
4  54  48.53 

4  58  55.85 

5  3  3.50 
5  7  11.45 
5  11  19.67 

5  15  28.16 
5  19  36  88 
5  23  45.82 

5  27  54.94 
5  82  4.22 
5  36  13.62 

5  40  23.13 
5  44  32.72 
5  48  42.35 

5  52  52.00 

5  57  1.65 

6  1  11.27 

6  5  20.83 
6  9  30.31 
6  13  39.70 

6  17  48.96 
6  21  58.06 
6  26    7.04 

6  30  15.81 
6  34  24.39 
6  88  32.74 

6  42  40.86 


DUr.  for 
1  Hour. 


A 

0.236 
0.252 
0.268 

0.283 
0.297 
0.SI2 

0.325 
0.338 
0.348 

0.359 
0.368 
0.377 

0..383 
0.389 
0.394 

0.398 
0.400 
0.402 

0.402 
0.401 
0.399 

0.397 
0.393 
0.389 

0.383 
0.377 
0.370 

0.36T 
0.363 
0.343 


10.333 


Apparent 
DMlinaUon. 

Diir.  for 
iHoar. 

N.22    7  45^9 
22  15  32.6 
22  22  56.1 

+I9!'93 
18.90 
17.99 

22  29  56.2 
22  36  32.8 
22  42  45.6 

+  17.01 
16.03 
16.04 

22  48  34.7 
22  53  59.8 
22  59     0.8 

+  14.05 
13.04 
12.04 

23     3  37.5 
23    7  50.0 
23  11  37.9 

+  11.02 

10.01 

8.99 

23  15     1.3 
23  18    0.2 
23  20  34.3 

+  7.96 
6.94 
5.90 

• 

23  22  43.6 
23  24  28.2 
23  25  47.9 

+  4.87 
3.84 
2.81 

23  26  42.9 
23  27  12.9 
23  27  18.2 

+  1.77 
+  0.74 
-  0.30 

23  26  58.6 
23  26  14.2 
23  25    5.0 

-  1.33 
2.37 
3.40 

23  23  31.1 
28  21  32.6 
23  19     9.5 

-  4.42 
5.45 
6.48 

23  16  21.8 
23  13    9.8 
23    9  33.3 

-  7.49 
8.51 
9.52 

N.28    5  82.6 

-10.53 

Semi- 
di»meter. 


t0 


5  48.33 
5  48.20 
5  48.07 

5  47.94 
5  47.81 
5  47.69 

5  47.57 
5  47.45 
5  47.34 

5  47.24 
5  47.14 
5  47.04 

5  46.95 
5  46.87 
5  46.79 

5  46.72 
5  46.65 
5  46.59 

5  46.53 
5  46.48 
5  46.44 

5  46.39 
5  46.36 
5  46.32 

5  46.29 
5  46.26 
5  46.24 

5  46.22 
5  46.20 
5  46.19 


15  46.18 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
Keridlaii. 


68.44 
68.49 
68.54 

68.59 
68.64 
68.68 

68.72 
68.76 
68.79 

68.82 
68.85 

68.88 

68.90 
68.92 
68.93 

68.95 
68.96 
68.97 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.92 
68.90 

68.88 

68.86 
68.83 
68.80 

68.76 


Xqaatlon  of 
Time, 
to  be 

Sabtiaoted 
from 


Added  to 

Apparent 

Time. 


m       s 

2  23.00 

2  13.73 

2  4.06 

1  54.03 

1  43.64 

1  32.91 

1  21.85 

1  10.49 

0  58.86 

0  46.96 

0  34.84 

0  22.49 


0 


9.95 

0  2.73 
0  15.54 

0  28:45 
0  41.44 

0  54.48 

1  7.54 
1  20.59 
1  33.61 

1  46.58 

1  59.48 

2  12.27 

2  24.93 
2  37.46 

2  49.82 

3  2.00 
3  13.99 
3  25.76 

3  37.29 


DUL  for 
IHoar. 


• 
0.378 
0.395 
0.410 

0.425 
0.440 
0.454 

0.467 
0.479 
0.490 

0.500 
0.510 
0.519 

0.525 
0.531 
0.536 

0.540 
0.542 
0.544 

0.544 
0.543 
0.541 

0.539 
0.535 
0.530 

0.525 
0.519 
0.511 

0.504 
0.495 
0.485 

0.475 


Non.— The  mean  time  of  nemidiamoter  paning  may  be  found  by  snbtraotiiijc  0*.19  from  the  sidereal  time. 

The  sign  +  pretized  to  the  honriy  change  of  deolination  indioatea  that  north  deoUnations  aM  inoreaaing} 
the  lign  —  iadioatae  that  north  deoUnationa  are  deeraaaing. 
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JUNE,  1893. 


93 


AT  QtSEBNWlGR  MBAIT  NOON. 


i 

o 


Thar. 
Frid. 
Sat. 

suy. 

Mod. 
Tnea. 

Wed. 
Thar. 
Frid. 

Sat 

BUN. 

Mod. 

Taea. 
Wed. 
Thar. 

Frid. 
Sat. 

suy. 

Mod. 
Tues. 
Wed. 

Thar. 
Frid. 
Sat. 

SUN. 

Mod. 

Taes. 

Wed. 
Tbor. 
Frid. 

Sat 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Bifbt 


h     m       ■ 

4  38  23.24 
4  42  29.07 
4  46  35.29 

4  50  41.88 
4  54  48.83 

4  58  56.12 

5  3  3.73 
5  7  11.65 
5  11  19.84 

5  15  28.30 
5  19  36.98 
5  23  45.88 

5  27  54.97 
5  32  4.21 
5  86  13.58 

5  40  23.05 
5  44  32.60 
5  48  42.19 

5  52  51.81 

5  57     1.42 

6  1   11.00 

6  5  20.52 
6  9  29.97 
6  13  39.32 

6  17  48.54 
6  21  57.63 
6  26    6.55 

6  30  15.29 
6  34  23.83 
6  38  32.15 

6  42  40.24 


DUE  for 
1  Hoar. 


0.235 
0.251 
0.267 

0.282 
0.290 
0.310 

0.323 
0.336 
0.347 

0.357 
0.366 
0.375 

0.382 
0.388 
0.393 

0.396 
0.399 
0.400 

0.401 
0.400 
0.398 

0.395 
0.392 
0.387 

0.381 
0.375 
0.368 

0.360 
0.351 
0.342 


10.332 


Apparent 
Doolliiatloii 


N.  22  7  46.7 
22  15  33.3 
22  22  56.7 

22  29  56.7 
22  36  33.2 
22  42  46.1 

22  48  35.0 
22  54  0.1 

22  59  1.0 

23  3  37.7 
23  7  50.1 
23  11  38.0 

23  15  1.4 
23  18  0.2 
23  20  34.3 

23  22  43.6 
23  24  28.2 
23  25  47.9 

23  26  42.8 
23  27  12.9 
23  27  18.2 

23  26  58.6 
23  26  14.2 
23  25  5.1 

23  23  31.3 
23  21  32.8 
23  19  9.8 

23  16  22.2 
23  13  10.2 
23  9  33.8 

N.  23  5  33.2 


Diitfor 
iHonr. 


+19.92 
18.96 
17.99 

+17.01 
16.03 
15.04 

+  14.04 
13.04 
12.03 

+11.02 

10.01 

8.99 

+  7.96 
6.94 
5.90 

+  4.87 
3.84 
2.80 

+  1.77 
+  0.74 

-  0.30 

-  1.33 
2.36 
3.39 

-  4.43 
5.45 
6.47 

-  7.49 
8.51 
9.52 

-10.53 


SqvAtioBof 

Time, 

tobe 

Added  to 


Sabtxeoted 

ftem 
Meen  Time. 


m  • 

2  22.98 

2  13.71 

2  4.05 

1  54.02 

1  43.63 

1  32.90 

1  21.84 

1  10.48 

0  58.85 

0  46.95 

0  34.83 

0  22.49 


9.95 

TtSF 

15.54 


0 


0  28.45 
0  41.44 

0  54.47 

1  7.53 
1  20.58 
1  33.60 

1  46.57 

1  59.46 

2  12.25 

2  24.91 
2  37.44 

2  49.80 

3  1.98 
3  13.96 
3  25.73 

3  37.26 


DiiCfor 
iHonr. 


• 

0.378 
0.394 
0.410 

0.425 
0.440 
0.454 

0.467 
0.479 
0.490 

0.500 
0.510 
0.518 

0.526 
0.531 
0.536 

0.540 
0.542 
0.544 

0.544 
0.543 
0.541 

0.539 
0.535 
0.530 

0.525 
0.519 
0.511 

0.503 
0.495 
0.485 

0.475 


Xofm.— The  eeoUdlemeter  for  meen  noon  may  be  aaeamed  the  aame  aa  ibai  for  apparent  noon. 

The  aign  +•  preAKed  to  the  bonrly  ohani^e  of  declination  indicatea  that  north  deolinationh 
ineieaainc:  the  aign  —  indioatea  that  north  dedlnationa  are  deereaitog. 


Time, 
or 


Bight 


of 


Bon. 


"5     m      a 

4  40  46.22 
4  44  42.78 
4  48  39.34 

4  52  35.90 

4  56  32.46 

5  0  29.02 

5  4  25.57 
5  8  22.13 
5  12  18.69 

5  16  15.25 
5  20  11.81 
5  24  8.37 

5  28  4.92 
5  32  1.48 
5  35  58.04 

5  39  54.60 
5  43  51.16 
5  47  47.72 

5  51  44.28 
5  55  40.84 

5  59  37.40 

6  3  33.95 
6  7  30.51 
6  11  27.07 

6  15  23.63 
6  19  20.19 
6  23  16.75 

6  27  13.31 
6  31  9.87 
6  35  6.42 

6  39  2.98 


Diir.  for  1  Hoor, 
-f9-.8565. 
(TaMe  ni.) 
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JUNE,  1893. 


m. 


AT  OBEENWIOH  MEAN  NOON. 


s 


o 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


• 


O 


152 
153 
154 

155 
156 

157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 
178 

179 
180 
181 

182 


THE  SUN'S 


TBUB  LONGrrUDS. 


71  9 

72  7 

73  4 


52.8 
18.8 
44.0 


74    2    8.4 

74  59  32.2 

75  56  55.4 

76  54  18.1 

77  51  40.2 

78  49     1.8 

79  46  22.9 

80  43  43.6 

81  41     3.7 

82  38  23.2 

83  35  42.2 

84  33    0.6 

85  30  18.3 

86  27  35.4 

87  24  51.8 

88  22    7.6 

89  19  22.7 

90  16  37.1 

91  13  50.8 

92  11    3.9 

93  8  16.5 

94  5  28.6 

95  2  40.2 

95  59  51.5 

96  57    2.5 

97  54  13.3 

98  51  24.1 

99  48  34.8 


§1 


9  40.2 
7    6.0 

4  31.0 

1  55.2 

59  18.8 
56  41.8 

54  4.3 
51  26.2 

48  47.7 

46  8.6 
43  29.1 
40  49.0 

38  8.3 
35  27.1 
32  45.3 

30  2.8 
27  19.7 
24  36.0 

21  51.6 
19  6.5 
16  20.7 

13  34.2 

10  47.1 

7  59.5 

5  11.4 

2  22.8 
59  33.9 

56  44.7 
53  55.3 
51     5.9 

48  16.4 


DUK  for 
IHoor. 


43.60 
43.57 
43.53 

43.50 
43.48 
43.46 

43.43 
43.41 
43.39 

43.37 
43.35 
43.32 

43.30 
43.28 
43.25 

43.22 
43.20 
43.17 

43.14 
43.11 
43.09 

43.06 
43.04 
43.01 

42.99 
42.98 
42.96 

42.95 
42.95 
42.95 


142.95 


LATITUDS. 


-  0.50 
0.53 
0.53 

-0.50 
0.44 
0.36 

-  0.25 
-0.13 

0.00 

+  0.14 
0.26 
0.37 

+  0.47 
0.55 
0.60 

+  0.62 
0.60 
0.55 

+  0.49 
0.41 
0.30 

-f  0.18 
+  0.05 

-  0.08 

-  0.20 
0.31 
0.40 

-  0.47 
0.51 
0.52 

-0.49 


Loguithm 

of  the 

Badina  Yeetor 

of  the 

E«rth. 


0.0062138 
0.0062760 
0.0063369 

0.0063964 
0.0064544 
0.0065107 

0.0065652 
0.0066177 
0.0066681 

0.0067163 
0.0067622 
0.0068057 

0.0068466 
0.0068849 
0.0069207 

0.0069540 
0.0069847 
0.0070129 

0.0070387 
0.0070623 
0.0070837 

0.0071031 
0.0071206 
0.0071363 

0.0071503 
0.0071627 
0.0071736 

0.0071830 
0.0071910 
0.0071975 

0.0072026 


Dlftfbr 
1  Hour. 


+26.2 
25.6 
25.1 

4-24.5 
23.7 
23.1 

-1-22.4 
21.4 
20.5 

•1-19.6 
16.6 
17.6 

•1-16.5 
15.4 
14.4 

•I- 1 3.3 
12.3 
11.2 

•1-10.3 
9.4 
8.5 

+  7.7 
6.9 
6.2 

•I-  5.5 
4.9 
4.2 

+  3.6 
3.0 
2.2 

•»•  1.8 


Ifonk— Theniimben  in  oolanui  X  oomspond  to  the  trad>  eqniiioz  of  tho  date}  in  eolanm  A'  to 
tho  moan  eqoinoz  of  Junuarf  (H.O. 


If  OMi  TImo 
of 

Sldoreftl  Noon. 


H      m       i 

19  16  3.87 

19  12  7.95 

19     8  12.04 

19  4  16.13 

19  0  20.21 

18  56  24.30 

18  52  28.39 

18  48  32.47 

18  44  36.57 

18  40  40.65 

18  36  44.74 

18  32  48.82 

18  28  52.92 

18  24  57.01 

18  21  1.09 

18  17  5.18  ' 

18  13  9.26 

18  9  13.35 

18  5  17.43 

18  1  21.52 

17  57  25.60 

17  53  29.70 

17  49  33.79 

17  45  37.87 

17  41  41.96 

17  37  46.05 

17  33  50.13 

17  29  54.22 

17  25  58.30 

17  22  2.40 

17  18  6.48 


Oiff.  for  1  Hour, 
— 9«.e2»6. 
(Table  n.) 
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GBBBIirWIGH  MEAN  TIME. 


8 

O 


THE  MOON'S 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


SBIODIAKIBTEB. 


Noon. 


14  47.4 
14  51.3 

14  57.0 

15  4.4 
15  13.7 
15  24.9 

15  37.7 

15  51.7 

16  6.2 

16  19.9 
16  31.6 
16  39.9 

16  43.6 
16  42.0 
16  35.2 

16  24.2 
16  10.2 
15  54.8 

15  39.4 
15  25.1 
15  12.6 

15  2.3 
14  54.4 
14  49.0 

14  45.9 
14  44.8 
14  45.6 

14  47.9 
14  51.7 
14  56.6 


Midnight. 


HORIZONTAL  PARALLAX. 


// 


14  49.2 

14  54.0 

15  0.5 

15  8.8 
15  19.1 
15  31.1 

15  44.6 

15  58.9 

16  13.2 

16  26.1 
16  36.3 
16  42.4 

16  43.4 
16  39.2 
16  30.1 

16  17.5 
16  2.4 
15  47.1 

15  32.1 
15  18.5 
15    7.1 

14  58.1 
14  51.4 
14  47.2 

14  45.1 
14  45.0 
14  46.6 

14  49.6 
14  54.0 
14  59.5 


Noon. 


15     2.7      15    6.2 


It 


54  10.0 
54  24.5 

54  45.2 

55  12.5 

55  46.7 

56  27.7 

57  14.8 

58  6.3 

58  59.3 

59  49.9 

60  32.9 

61  3.3 

61  16.7 
61  10.8 
60  46.0 

60  5.5 
59  14.2 

58  17.7 

57  21.1 
56  28.4 
55  42.4 

55  4.7 
54  35.9 
54  16.0 

54  4.5 
54  0.6 
54     3.4 

54  11.9 
54  25.6 

54  43.8 

55  6.2 


Diit  for 
1  Hoar. 


+0.49 
0.74 
1.00 

+  1.28 
1.57 
1.85 

+2.06 
2.20 
2.19 

+1.98 
1.56 
0.93 

+0.12 

-0.65 

1.39 

-1.94 
2.31 
2.35 

-2.30 
2.08 
1.75 

-1.39 
1.02 
0.65 

-0.32 
-0.02 
+0.24 

+0.46 
0.67 
0.85 

+1.02 


Midnight. 


// 


54  16.5 
54  34.1 

54  58.0 

55  28.7 

56  6.4 

56  50.6 

57  40.1 

58  32.8 

59  25.2 

60  12.7 

60  50.0 

61  12.3 

61  16.1 
61  0.6 
60  27.4 

59  40.9 
58  46.3 
57  49.2 

56  54.1 
56  4.4 
55  22.4 

54  49.2 
54  24.9 
54     9.3 


54 
54 
54 


1.7 
1.2 
7.0 


54  18.1 
54  34.1 
54  54.5 


Diir.  for 
1  Hoar. 


+0.61 
0.86 
1.14 

+1.43 
1.71 
1.96 

+2.15 
2.21 
2.11 

+1.80 

1.27 

+0.52 

-0.25 
1.04 
1.69 

-2.14 
2.36 
2.32 

-2.20 
1.92 
1.57 

-1.20 
0.8:) 
0.48 

-0.16 

+0.12 

0.36 

+0.58 
0.76 
0.94 


UPPSR  TRANSIT. 


Moridl«n  of 
Groeuwich. 


55  19.0  <     +I.II 


h      in 

13  54.9 

14  46.7 

15  37.3 

16  26.1 

17  13.0 

17  58.5 

18  43.6 

19  29.6 

20  17.8 

21  9.9 

22  7.1 

23  9.7 

.6 

0  16.3 

1  23.5 

2 
8 
4 

5 
5 
6 


27.6 
26.2 
18.9 

6.4 
50.2 
31.8 


7  12.7 

7  53.9 

8  36.5 

9  21.4 
10    8.9 

10  58.9 

11  50.6 

12  42.8 

13  34.2 

14  23.7 


mm  for 

1  Hoar. 


01 

2.17 
2.14 
2.07 

1.09 
1 .92 

1.88 

1.89 
1.95 
2.08 

2.27 
2.50 
2.71 


2.81 
2.76 

2.57 
2.32 

2.08 

1.89 
1.77 
1.71 

1.70 
1.74 
1.82 

1.92 
2.03 
2.13 

2.18 
2.17 
2.11 

2.02 


AGS. 


Noon. 


d 
16.6 

17.6 
18.6 

19.6 
20.6 
21.6 

22.6 
23.6 
24.6 

25.6 
26.6 
27.6 

28.6 
0.3 
1.3 

2.3 
3.3 
4.3 

5.3 
6.3 
7.3 

8.3 

9.3 

10.3 

11.3 
12.3 
13.3 

14.3 
15.3 
16.3 

17.3 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BlghtAaottiialoii. 

DifLtov 
IMtnate. 

DeoUnfttion. 

Diff.  for 
1  Hinate. 

Eoar. 

Bight  Asoeaaloa. 

Piftfor 
IHinato. 

DooUiiAtion. 

Dtttlbr 

IKlnote. 

TUUKSDAT  1. 

SATURDAY  8. 

h     in     a 

a 

O         1         II 

// 

li     in     a 

a 

O         1         tt 

tt 

0 

18    6  37.98 

9.9491 

S.28    2  55.2 

0.847 

0 

19  54  22.42 

9.9100 

S.26    4  51.3 

6.700 

1 

18    8  52.96 

9.9S09 

28    3  41.9 

0.709 

1 

19  56  35.00 

9»9064 

25  59    5.4 

6.8S0 

2 

18  11    8.00 

9.9511 

28    4  20.3 

0.571 

2 

19  58  47.43 

9.9060 

^  53  11.7 

5JS9 

3 

18  13  23.09 

9.9519 

28    4  50.4 

0.433 

3 

20    0  59.72 

9.9035 

25  47  10.3 

6a»7 

4 

18  15  38.23 

9J9596 

28    5  12.2 

0.995 

4 

20    3  11.85 

9.9000 

25  41     1.2 

6.915 

5 

18  17  53.43 

9.9SM 

28    5  25.8 

0.157 

5 

20    5  2.3.82 

9.1089 

25  34  44.5 

6.949 

6 

18  20    8.67 

9.9543 

28    5  31.1 

-  0.019 

6 

20    7  35.63 

9.1965 

25  28  20.1 

6.400 

7 

18  22  23.95 

9.9549 

28    5  28.1 

•I- 0.190 

7 

20    9  47.28 

9.1098 

25  21  48.2 

6.585 

8 

18  24  39.26 

9.9554 

28    5  ia7 

0.959 

8 

20  11  58.77 

9.1901 

25  15    8.7 

6.791 

9 

18  26  54.60 

9.9558 

28    4  57.0 

0.398 

9 

20  14  10.09 

9,1873 

25    8  21.7 

6.846 

10 

18  29    9.96 

9.9569 

28    4  29.0 

0.536 

10 

20  16  21.24 

9.1844 

25    1  27.2 

6J10 

11 

18  31  25.34 

9.9564 

28    3  52.7 

0.674 

11 

20  18  32.22 

9.1816 

24  54  25.3 

7U103 

12 

18  33  40.73 

9.9566 

28    3    8.1 

0.813 

12 

20  20  43.03 

9.1787 

24  47  16.0 

7.916 

13 

18  35  56.13 

9.9567 

28    2  15.1 

0.959 

13 

20  22  53.67 

9.1758 

24  39  59.3 

7.339 

14 

18  38  11.53 

9.9567 

28    1  13.8 

1.091 

14 

20  25    4.13 

9.1798 

24  32  35.3 

7.469 

15 

18  40  26.93 

9.9566 

28    0    4.2 

1.830 

15 

20  27  14.41 

9.1608 

24  25    3.9 

7.563 

16 

18  42  42.32 

9.9564 

27  58  46.2 

1J60 

16 

20  29  24.51 

9.1668 

24  17  25.3 

7.703 

17 

18  44  57.70 

9.9561 

27  57  19.9 

1.506 

17 

20  31  34.43 

9.1638 

24    9  39.5 

7.893 

18 

18  47  13.05 

9J2557 

27  55  45.3 

1.646 

18 

20  33  44.17 

9J608 

24    1  46.6 

7.949 

19 

18  49  28.38 

9.9553 

27  54    2.4 

1.784 

19 

20  35  53.72 

9.1577 

23  53  46.5 

60161 

20 

18  51  43.69 

9.9548 

27  52  11.2 

1.0S3 

20 

20  38    3.09 

9.1547 

23  45  39.3 

8.179 

21 

18  53  58.96 

9.9549 

27  50  11.6 

9.069 

21 

20  40  12.28 

9.1516 

23  37  25.0 

8.997 

22 

18  56  14.19 

9.9536 

27  48    a7 

S.900 

22 

20  42  21.28 

9.1484 

23  29    3.7 

8.413 

23 

18  58  29.39 
F 

9JKBB 

S.27  45  47.6 

r  2. 

9«S38 

23 

20  44  30.09 

SI 

9.1453 

[JNDA 

S.23  20  35.4 

r  4. 

6.699 

0 

19    0  44.54 

9.9591 

s.27  43  23.2 

9.476 

0 

20  46  38.72 

9.1499 

S.23  12    0.2 

8.644 

1 

19    2  59.64 

9.9519 

27  40  50.5 

9.614 

1 

20  48  47.16 

9.1391 

23    3  18.1 

8.799 

2 

19    5  14.68 

9.9501 

27  38    9.5 

9.759 

2 

20  50  55.41 

9.1359 

22  54  29.1 

8.8rj 

3 

19    7  29.(i5 

9.9490 

27  35  20.3 

9.889 

3 

20  53    3.47 

9.1397 

22  45  33.3 

8.988 

4 

19    9  44.56 

9.9479 

27  32  22.9 

3.096 

4 

20  55  11.34 

9.1996 

22  36  30.8 

9.099 

5 

19  11  59.40 

9.9467 

27  29  17.2 

3.163 

5 

20  57  19.02 

9.1964 

22  27  21.5 

9.911 

6 

19  14  14.16 

9J9454 

27  26    3.3 

3J0O 

6 

20  59  26.51 

9.1939 

22  18    5.5 

9.399 

7 

19  16  28.84 

9.9440 

27  22  41.2 

3.437 

7 

21     1  .33.81 

9.1901 

22    8  42.9 

9.439 

8 

19  18  43.44 

9.9496 

27  19  10.9 

3.573 

8 

21     3  40.92 

9.1170 

21  59  13.7 

9..'>49 

9 

19  20  57.96 

9.9419 

27  15  32.5 

3.708 

9 

21     5  47.85 

9.1139 

21  49  37.9 

9.651 

10 

19  23  12.38 

9.9396 

27  11  46.0 

3.843 

10 

21     7  54.59 

9.1107 

21  39  55.6 

9.768 

11 

19  25  26.71 

9.9380 

27    7  51.3 

3.979 

11 

21   10     1.14 

9.1076 

21  30    6.9 

9.865 

12 

19  27  40.94 

9.9369 

27    3  48.5 

4.114 

12 

21  12    7.50 

9.1044 

21  20  11.8 

9.979 

13 

19  29  55.06 

9.9344 

26  59  37.6 

4.948 

13 

21  14  13.67 

9.1013 

21  10  10.3 

10.078 

14 

19  32    9.07 

9J9396 

26  55  18.7 

4.383 

14 

21  16  19.66 

9.0089 

21     0    2.5 

10.183 

15 

19  34  22.97 

9.9307 

26  50  51.7 

4.517 

15 

21   18  25.46 

9.0959 

20  49  48.4 

10.988 

16 

19  36  36.76 

9.9967 

26  46  16.7 

4.650 

16 

21  20  31.08 

9.0931 

20  39  28.0 

10.391 

17 

19  38  50.42 

9.9967 

26  41  33.7 

4.783 

17 

21  22  36.51 

9.0800 

20  29    1.5 

10.494 

18 

19  41     3.!H> 

9.9947 

26  36  42.8 

4U)15 

18 

21  24  41.76 

9.0800 

20  18  28.8 

10.590 

19 

19  43  17.38 

9.9995 

2()  31  43.9 

5.047 

19 

21  26  46.83 

9.0830 

20    7  50.0 

10.697 

20 

19  45  30.6() 

9.9903 

26  26  37.1 

5.179 

20 

21  28  51.72 

9.0800 

19  57    5.2 

10.797 

21 

19  47  43.81 

9.9180 

26  21  22.4 

5.311 

21 

21  30  56.43 

9.0770 

19  46  14.3 

10.897 

22 

19  49  .5(1.82 

9.9157 

26  15  59.8 

5.449 

22 

21  33    0.96 

9.0740 

19  35  17.5 

10.996  , 

23 

19  52    9.69 

9.9133 

26  10  29.4 

5.571 

23 

21  35    5.31 

9.0711 

19  24  14.8 

11X04 

24 

19  54  22.42 

9.9109 

S.26    4  51.3 

5.700 

24 

21  37    9.49 

9.0689 

S.19  13    6.2 

11.109  I 
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OBBBNWIOH  mean:  TIME. 


Hoar. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

]6 

17 

]8 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

03 

24 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


DULfor 
IMtiratd. 


DeoUnfttioiL 


Diitfor 
lliinate 


MONDAY  6. 


fa  n 
91  37 
21  39 
31  41 
21  43 
21  45 
21  47 
21  49 
21  51 
21  53 
21  55 
21  57 
21  59 


22 
22 
22 
22 
22 


1 

3 
5 
7 

9 


22  11 
22  13 
22  15 
22  17 
22  20 
22  22 
22  24 


9.49 
ia50 
17.34 
21.00 
24.50 
27.83 
31.00 
34.01 
3a86 
39.55 
42.08 
44.47 
4a71 
48.80 
50.75 
52.55 
54.21 
55.74 
57.13 
58.39 
59.53 
0.54 
1.43 
2.21 


9.0064 
9.00U 
9U1607 
9M» 
1UIM9 
9.0615 
9.0488 
94H6I 
9U)435 
9UM10 
9.0380 
9UO01 
9.0337 
9U»]9 
9.0988 
9.0986 
9.094a 
9.0991 

9.noo 

9.0179 
9.0156 
94)139 
9.0190 


S.19 
19 
18 
18 

18 
18 
18 
17 
17 
17 
17 
17 
16 
16 
16 
16 
16 
15 
15 
15 
15 
14 
14 
S.14 


«  It 

13  6.2 

1  51.8 
50  31.6 

39  5.7 

27  34.1 

15  56.9 
4  14.2 

52  25.9 

40  32.1 

28  32.9 

16  28a) 
4  18.4 

52  3.1 
39  42.6 
27  16.9 

14  46.1 

2  10.2 
49  29.3 
36  43.3 
23  52.4 
10  56.6 

57  5ao 

44  50.6 
31  40.4 


TUESDAY  6. 


22  26 
22  28 
22  30 
22  32 
22  34 
22  96 
22  38 
22  40 
22  42 
22  44 
22  46 
22  48 
22  50 
22  52 
22  54 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 


1 
3 
5 

7 
9 


23  II 
23  13 


2.87 
3.42 
3.86 
4.20 
4.44 
4.58 
4.63 
4.59 
4.47 
4.26 
3ja7 
3.61 

ai9 

2.70 
2.15 

0.86 
0.14 
59.38 
58.58 
57.74 
56.86 
55.96 
55.04 
54.10 


9.0101 

9.0083 

9.0065 

9.0048 

9.0039 

9.0016 

9.0001 

.9987 

.9079 

.9068 

.9046 

.9085 


.0013 
.9909 


.9877 
.0870 


.9867 


.9845 


S.14 

4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
0 
0 
0 
0 
9 
9 
9 
9 
8 
8.  8 


51 
38 


18  25.5 

5  ao 

41.9 
1^3 
24  40ii 
11  2.6 
57  20.6 
43  34.3 
29  4a7 
15  48.9 
1  49.9 
47  46.7 
33  39.5 

19  28.3 

5  lai 

50  53.9 
36  30.9 

22  4.1 

7  3a6 
52  59.3 

38  21.4 

23  39.9 

8  54.8 
54    6.3 

39  14.4 


M 

11.199 

11.988 

11.384 

11.479 
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9.0051 

21  19  31.3 

0.478 

4 

17    8  31.90 

9.1977 

26  55  36.0 

4.995 

5 

15  29  29.88 

9.0009 

21  28  57.3 

9.388 

5 

17  10  43.86 

9.9000 

26  59  45.7 

40)08 

6 

15  31  30.55 

9,0134 

21  38  17.9 

9JW7 

6 

17  12  56.01 

9.9040 

27    3  47.8 

3.971 

7 

15  33  31.48 

9.0176 

21  47  33.0 

9.905 

7 

17  15    8.34 

9.9071 

27    7  42.2 

3349 

8 

15  35  32.66 

9UI918 

21  56  42.5 

9.119 

8 

17  17  20.86 

9.9100 

27  11  28.8 

3.719 

9 

15  37  34.10 

9UN61 

22    5  46.4 

90»8 

9 

17  19  33.56 

9.9131 

27  15    7.6 

3.589 

10 

15  39  35.79 

9.0309 

22  14  44.6 

8J93 

10 

17  21  46.43 

9.9159 

27  18  38.6 

3.459 

11 

15  41  37.73 

9U»4ft 

22  23  37.1 

8J08 

11 

17  23  59.47 

90U87 

27  22    1.8 

30)91 

12 

15  43  39.93 

90)387 

22  32  23.9 

8.738 

12 

17  26  12.68 

9.9915 

27  25  17.1 

3.188 

13 

15  45  42.38 

9.0430 

22  41    4.9 

8.634 

13 

17  28  26.05 

9.9949 

27  28  24.5 

30)68 

14 

15  47  45.09 

9UM73 

22  49  40.0 

8JU8 

14 

17  30  39.58 

O  QQUft 

27  31  24.0 

O  OgH 

15 

15  49  48.06 

9.0516 

22  58    9.2 

8.437 

15 

17  32  53.27 

9.9994 

27  34  15.6 

9.789 

16 

15  51  51.29 

9M69 

23    6  32.4 

8.337 

16 

17  35    7.11 

9.9318 

27  36  59i2 

9.658 

17 

15  53  54.77 

9iOff09 

23  14  49.6 

6.937 

17 

17  37  21.09 

9JB49 

27  39  34.7 

9JB95 

18 

15  55  58.51 

90)645 

23  23    0.8 

8.136 

18 

17  39  35.21 

9J8305 

27  42    2.2 

9.991 

19 

15  58    2.51 

9.0687 

23  31    5.9 

8i>0S3 

19 

17  41  49.47 

9.9387 

27  44  21.6 

9JS6 

20 

16    0    6.76 

9onw> 

23  39    4.8 

7.990 

20 

17  44    3.86 

9OM0O 

27  46  32.9 

9.199 

21 

16    2  11.27 

901773 

23  46  57.5 

7.897 

21 

17  46  18.38 

9J9430 

27  48  36.2 

ije? 

22 

16    4  16.04 

901616 

23  54  44.0 

7.199 

22 

17  48  33.02 

9.9450 

27  50  31.4 

IJBI 

23 

16    6  21.06 
M( 

90M58 

>NDA'' 

S.24    2  24.1 
r  26. 

7.616 

23 

17  50  47.78 
WEU 

9.9468 

• 

S.27  52  18.3 
AT  28. 

1.711 

0 

16    8  26.33 

90W00 

8.24    9  57.9 

7.510 

0 

17  53    2.65 

9.9487 

8.27  53  57.0 

1.577 

1 

16  10  31.86 

9.0049 

24  17  25.3 

7.403 

1 

17  55  17.63 

9J9S05 

27  55  27.5 

1.440 

2 

16  12  37.64 

90)064 

24  24  46.3 

7.906 

2 

17  57  32.71 

901999 

27  56  49.8 

1.909 

3 

16  14  43.67 

9.1096 

24  32    0.8 

7.187 

3 

17  59  47.89 

9.9538 

27  58    3.9 

1.166 

4 

16  16  49.95 

9.1066 

24  39    8.7 

7.077 

4 

18    2    3.16 

9.9553 

27  59    9.7 

10)98 

5 

16  18  56.49 

9.1111 

24  46  10.0 

6J67 

5 

18    4  18.52 

9.9567 

28    0    7.2 

0.869 

6 

16  21    3.28 

9.1153 

24  53    4.7 

6.856 

6 

18    6  33.96 

9.9570 

28    0  56.4 

0.751 

7 

16  23  10.32 

9.1183 

24  59  52.7 

6.744 

7 

18    8  49.47 

9.9589 

28    1  37.3 

0.619 

8 

16  25  17.60 

9.1933 

25    6  33.9 

6^1 

8 

18  11    5.06 

9.9604 

28    2    9.9 

0.474 

9 

16  27  25.12 

9.1973 

,    25  13    8.4 

6.518 

9 

18  13  20.72 

9.9015 

28    2  34.2 

0.335 

10 

16  29  32.88 

9.1314 

25  19  36.1 

6.404 

10 

18  15  36.44 

9.9694 

28    2  50.1 

0.105 

11 

16  31  40.89 

9.1355 

25  25  56.9 

6.988 

11 

18  17  52.21 

90)633 

28    2  57.6 

-00)66 

12 

16  33  49.14 

9.1395 

25  32  10.7 

6.173 

12 

18  20    8.03 

9.9641 

28    2  56.8 

4-00)83 

13 

16  35  57.63 

9.1434 

25  38  17.6 

60)66 

13 

18  22  23.90 

9.9648 

28    2  47.6 

0J93 

14 

16  38    6.35 

9.1473 

25  44  17.5 

50)39 

14 

18  24  39.81 

9.9654 

28    2  30.0 

00)63 

15 

16  40  15.31 

9.1519 

25  50  10.3 

50)99 

15 

18  26  55.75 

90M50 

28    2    4.0 

0.509 

16 

16  42  24.50 

9.1551 

25  55  56.1 

5.703 

16 

18  29  11.72 

9.9864 

28    1  29.6 

0.643 

17 

16  44  33.92 

9.156B 

26    1  34.7 

5.583 

17 

18  31  27.72 

9.9667 

28    0  46.8 

0.783 

18 

16  46  43.56 

9.1696 

26    7    6.1 

6.463 

18 

18  33  43.73 

90)670 

27  59  55.6 

0J83 

19 

16  48  98.43 

9.1663 

26  12  30.3 

5.349 

19 

18  a5  59.76 

9.9679 

27  58  56.0 

10)63 

20 

16  51    3.52 

9.1701 

26  17  47.2 

5.991 

20 

18  38  15.80 

9.9679 

27  57  48.0 

1.904 

21 

16  53  13.84 

9.1738 

26  22  56.8 

50)89 

21 

18  40  31.83 

90)679 

27  56  31.5 

1.345 

22 

16  55  24.37 

9.1773 

26  27  59.1 

4.877 

22 

18  42  47.86 

9.9671 

27  55    6.6 

1.485 

23 

16  57  35.11 

9.1806 

26  32  54.0 

4.853 

23 

18  45    3.88 

9.9869 

27  53  33.3 

1.695 

24 

16  59  46.06 

9.1843 

8.26  37  41.4 

4.798 

24 

\S  47  l9iJ9 

90)667 

8.27  51  51.6 

1.705 
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GBBBlirWIOH  MBAir  TDfB. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECUNATION. 


Blfhi  AjoensloiL 


Diftfor 
IMianto. 


Ttiwlliiitloii 


Diftfor 
IMlnateJ 


Sight  AMendon. 


DiiEfor 
llClnate. 


DeoUnAtioB. 


Diftfor 
IMiBBte. 


0 
1 

3 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
I  15 
I  16 
!   17 

19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 


21 
24 


THUBSDAY  29. 


b    m 

18  47 
18  49 
18  51 
18  54 
18  56 

18  58 

19  0 


19 
19 
19 
19 
19 
19 
19 


3 

5 

7 

9 

12 

14 

16 


19  18 
19  21 
19  23 
19  25 
19  27 
19  30 
19  32 
19  34 
19  36 
19  39 


I9>i9 

■ 

9JM87 

S.27  51 

v5«oo 

9.9663 

27  50 

51M 

9J866 

27  48 

7.77 

9J866 

27  45 

23.67 

9J647 

27  43 

39J>3 

9J9639 

27  41 

55.34 

9JB691 

27  38 

11.10 

9.96» 

27  36 

26i)0 

9.9619 

27  33 

42.45 

9.9609 

27  30 

58.03 

9.9596 

27  27 

13.53 

9.9570 

27  24 

28.96 

9JK65 

27  20 

44.31 

9.9551 

27  17 

59.57 

9.2537 

27  13 

14.75 

9.95» 

27    9 

29.83 

9.9605 

27    5 

44.81 

9.9468 

27    1 

59.69 

9.9471 

26  57 

14.46 

9.9459 

26  53 

29.11 

9.9433 

26  48 

43.65 

9.9413 

26  44 

58.07 

9J9303 

26  39 

12.37 

9J379 

S.26  34 

51.6 
1.5 
3.0 

5ai 

40.8 
17.2 
45.2 

4.8 

lai 

19J0 
13.6 

0.0 
38.0 

7.7 
29.2 
42.5 
47.5 
44.4 
33.1 
13.6 

4ao 

10.3 
26.5 
34.6 


FRIDAY  30. 


19  41 
19  43 
19  45 
19  48 
19  50 
19  52 
19  54 
19  57 
19  59 


20 
20 
20 
20 
20 
20 
20 
20 
20 


1 

3 

5 

8 

10 

12 

14 

16 

19 


20  21 
20  23 
20  25 
20  27 
20  29 
20  32 
90  34 


2a53 

9.9340 

40.56 

54.45 

9.9304 

8.21 

9.9961 

21.82 

9.9956 

35.28 

9.9931 

48.59 

9.9905 

1.74 

9.9179 

14.74 

9.9153 

27.58 

9.9190 

40J25 

9.9000 

52.75 

9.9070 

5.09 

9.9041 

17.25 

9.9019 

29.23 

9.1063 

41.04 

9.1053 

52.67 

9.1099 

4.11 

9.1801 

MiM 

9.1860 

26.43 

9.18B0 

37.31 

9.1797 

47.99 

9.1764 

58.48 

9.1739 

a77 

9.1609 

18^ 

9.1096 

S.26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
23 

8.23 


29  34.7 

24  26.8 
19  10.9 
13  47.1 

8  15.4 
2  a5.8 
56  48.4 
.50  53.2 
44  50.2 
38  39.4 
32  20.9 

25  54.7 
19  20.9 
12  39.5 

5  50i» 
54.0 
50.0 
38.6 
19.7 
53.4 
19J 
39.0 

6  51.0 
58  55.7 
50  53.2 


58 
51 
44 
37 
29 
22 
14 


It 

1.765 
IJOS 
9j045 
9.105 
9J94 
9.463 
9.003 
9.743 


SATURDAY,  JULY  1. 
0     20  34  18.87      9.1000  8.23  50  53!2 


» 
aioi 


SUM 
8.1W 
3.997 
3.430 
3.579 
8.710 
3.847 
3J84 
4.190 
4.957 
4J»3 
4.598 
4.663 
4.798 
4.939 


PHASES  OP  THE  MOON. 


5.065 
5.108 
5.331 
5.463 
5.504 
5.795 
5.855 
5.985 
6.115 
6.944 
6.379 
6.500 
6.697 
6.753 
6.879 
Mi 
.198 


(C  Lost  Quarter . 
#  New  Moon 
^  First  Quarter . 
O  Full  Moon      . 


d  h  m 

.June      7  1  42.9 

.    .    .    13  17  51.1 

.    .    .    20  14  37.3 

.    .    .    28  18  25^ 


(C   Perigee  . 
(C  Apogee  . 


d       h 
.  June    13      4.3 

.    .    .    26      1.7 


.377 


.896 

.740 
.861 


8.101 
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XIII. 


GBBBNWIOH  MEAN  TIME. 

\ 

LUNAB  DISTANCES. 

• 

1 

Kamo  and  Direction 
of  Oi^eot. 

Noon. 

P.L. 

of 

Diflt 

m^ 

P.L. 
of 

Vlh. 

P.L. 

of 

Diflt 

IXh. 

P.L. 
of 

Ditt 

Saturn 

W. 

85  38  35 

9037 

O      2       It 

87    8    2 

3033 

O        1        It 

88  37  34 

3090 

Oil* 

90    7  10 

3096 

Spica 

W. 

69    1  16 

3045 

70  30  33 

3041 

71  59  55 

3038 

73  29  21 

3094 

Antares 

W. 

23    6  56 

3047 

24  36  11 

3049 

26    5  32 

3038 

27  34  58 

3034 

Fomalbaut 

E. 

61  13  56 

3995 

59  49  39 

3300 

58  25  27 

3305 

57    1  21 

3311 

aPegasi 

E. 

82  38  38 

3386 

81  16    6 

3386 

79  53  34 

3386 

78  31     1 

9386 

2 

Saturn 

W. 

97  36  25 

3005 

99    6  32 

9999 

100  36  46 

9903 

102    7    7 

9980 

Spica 

W. 

80  57  48 

3011 

82  27  47 

3006 

83  57  52 

3001 

85  28    4 

9996 

Autares 

W. 

35    3  30 

3010 

36  33  30 

3005 

38    3  37 

9999 

39  33  51 

9993 

Fomalbaut 

E. 

50    2  4e 

3350 

48  39  32 

3369 

47  16  32 

3974 

45  53  46 

3389 

a  Pegasi 

E. 

71  38  26 

3391 

70  15  59 

3393 

68  53  35 

3305 

67  31  13 

9399 

3 

Spica 

W. 

93    0  52 

9964 

94  31  50 

9957 

96    2  57 

9950 

97  34  13 

9949 

Aiitares 

W. 

47    6  53 

9969 

48  37  54 

9954 

50    9    4 

9946 

51  40  24 

9990  \ 

aPe^i 
a  Anetis 

E. 

60  40  33 

3495 

59  18  45 

3439 

57  57    5 

3441 

56  35  35 

9451  , 

E. 

101  17  44 

3018 

99  47  53 

3009 

98  17  52 

9009 

96  47  42 

9994 

Jupiter 

E. 

110  43  10 

3045 

109  13  53 

3039 

107  44  28 

3030 

106  14  53 

9093 

4 

Spica 

W. 

105  13    6 

9899 

106  45  26 

9891 

108  17  57 

9880 

109  50  41 

1 
9871 

Aiitares 

W. 

59  19  35 

9896 

60  51  59 

9887 

62  24  34 

9877 

63  57  22 

9868 

aPe^i 
a  Anetis 

E. 

49  51  28 

3596 

48  31  33 

3548 

47  12    2 

3579 

45  52  57 

9599  ; 

E. 

89  14  15 

9950 

87  43    0 

9949 

86  11  34 

9939 

84  39  56 

9993 

JUPITKR 

E. 

98  44  27 

9979 

97  13  48 

9970 

95  42  58 

9960 

94  11  55 

9950 

Sun 

E. 

126    2    5 

3959 

124  37    6 

3948 

123  11  54 

3938 

121  46  30 

9996  i 

5 

Antares 

W. 

71  44  41 

9813 

73  18  52 

9801 

74  53  18 

9789 

76  28    0 

9777 

a  Arietis 

E. 

76  58  37 

9879 

75  25  42 

9860 

73  52  32 

9849 

72  19    8 

9898 

Jupiter 

E. 

86  33  20 

9804 

85    0  54 

9883 

83  28  13 

9871 

81  55  17 

9858 

Sun 

E. 

114  36    3 

3167 

113    9  14 

3154 

111  42  10 

3141 

110  ^4  50 

9196 

6 

Antares 

W. 

84  25  40 

9711 

86    2    5 

9697 

87  38  49 

9683 

89  15  52 

9669 

aAquiles 

W. 

45  54  14 

4753 

46  54  29 

4639 

47  56  26 

4518 

49    0    2 

4414 

a  Arietis 

E. 

64  28  24 

9779 

62  53  29 

9768 

61  18  19 

9756 

59  42  53 

9744 

Jupiter 

E. 

74    6  23 

9791 

72  31  43 

9777 

70  56  45 

9763 

69  21  28 

9748 

Sun 

£. 

102  53  58 

3056 

101  24  54 

3041 

99  55  32 

3096 

98  25  51 

9009 

7 

Antares 

W. 

97  26    7 

9599 

99    5  13 

9577 

100  44  40 

9561 

102  24  29 

9544 

a  AquilsB 
a  Anetis 

W. 

54  39  58 

3984 

55  51  53 

3915 

57    4  58 

3849 

58  19  10 

3786 

E. 

51  41  44 

9684 

50    4  43 

9673 

48  27  27 

9669 

46  49  56 

9659 

Jupiter 

E. 

61  20    6 

9679 

59  42  48 

9655 

58    5    8 

9630 

56  27    6 

9093 

Sun 

E. 

90  52  25 

9997 

89  20  41 

9911 

87  48  36 

9894 

86  16    9 

9876 

8 

a  AqiiilaB 

W. 

64  45  24 

3599 

66    5  24 

3477 

67  26  14 

3434 

68  47  52 

3394 

Fomalhaut 

W. 

32  17  16 

3186 

33  43  42 

3108 

35  11  42 

3036 

36  41  10 

9979 

a  Arietis 

E. 

38  39  11 

9611 

37    0  31 

9607 

35  21  45 

9604 

33  42  56 

9604 

Jupiter 

E. 

48  11  22 

9540 

46  31    5 

9593 

44  50  24 

9507 

43    9  21 

9490 

Sun 

E. 

78  28  15 

9788 

76  53  31 

9770 

75  18  24 

9751 

73  42  52 

9734 

9 

a  AquilaB 

W. 

75  46  50 

3990 

77  12  35 

3199 

78  38  54 

3164 

80    5  46 

3138 

Fomalhaut 

W. 

44  26  40 

9799 

46    2  51 

9683 

47  39  54 

9646 

49  17  47 

9611 

Jupiter 

E. 

34  38  16 

9410 

32  54  55 

9394 

31  11  11 

9379 

29  27    6 

9365 

Sun 

E. 

65  39  16 

9644 

64     1  21 

9687 

62  23    3 

9610 

60  44  21 

9583 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

NAme  Mid  Direotton 
ofOldeol 

Midnight 

of 
DUE 

XVk. 

of 

Dur. 

XVlllh. 

of 

3>uf: 

XXlh 

of 

Dur. 

1 

Satuki* 

W. 

O           /           M 

91  36  51 

3039 

O        t        10 

93    6  36 

9016 

94  36  27 

9014 

9^    623 

3009 

« 

Spica 

W. 

74  58  52 

3030 

76  28  28 

3096 

77  58    9 

3091 

79  27  56 

9017 

Antarps 

w. 

29    4  39 

3099 

30  34    6 

3035 

32    3  48 

3090 

33  33  36 

3015 

FoinaUiaut 

E. 

55  97  22 

3316 

54  13  30 

3394 

52  49  46 

3339 

51  26  11 

3340 

a  Pegasi 

E. 

77    8  29 

3386 

75  45  57 

3386 

74  23  25 

3388 

73    0  55 

3389 

3 

Saturn 

W. 

103  37  34 

9963 

105    8    8 

9977 

106  38  50 

9071 

108    9  39 

9964 

Spica 

w. 

86  58  22 

9969 

88  28  48 

9984 

89  59  21 

9977 

91  30    2 

9970 

Aiitiires 

w. 

41    4  12 

9968 

42  34  40 

9981 

44    5  16 

9975 

45  36    0 

9968 

Fomalhaat 

E. 

44  31  17 

3406 

43    9    6 

3493 

41  47  16 

3444 

40  25  49 

3466 

a  Pegasi 

E. 

66    8  55 

3409 

64  46  41 

3407 

63  24  32 

3419 

62    229 

3418 

8 

Sptca 

W. 

99    5  39 

9934 

100  37  15 

9996 

102    9    1 

9917 

103  40  58 

9909 

Antarea 

W. 

53  11  53 

9931 

54  43  32 

9093 

56  15  22 

9914 

57  47  2;J 

990A 

a  Pe|(a8i 

E. 

55  14  16 

3463 

53  53  10 

3476 

52  32  19 

3490 

51  11  44 

3907 

a  Arietia 

£. 

95  17  22 

9985 

93  46  51 

9977 

92  16  10 

9989 

90  45  18 

9960 

JUPITBK 

E. 

104  45    9 

3015 

103  15  15 

3006 

101  45  10 

9997 

100  14  54 

996U 

4 

Spica 

W. 

111  23  37 

9861 

112  56  46 

9850 

114  30    9 

9840 

116    3  45 

989I* 

Antares 

W. 

65  30  22 

98S7 

67    3  36 

9847 

68  37    3 

9835 

70  10  45 

9895 

a  PegiiHi 

E. 

44  34  22 

3631 

43  16  21 

3667 

41  58  59 

3708 

40  42  20 

3754 

a  Arietia 

E. 

83    8    6 

9919 

81  36    3 

9903 

80    3  48 

9899 

78  31   19 

9889 

JOPITER 

E. 

92  40  39 

HSKXi 

91     9  10 

9998 

89  37  27 

9918 

88    5  31 

9906 

\ 

8uif 

E. 

120  20  52 

3915 

118  55    1 

3904 

117  28  56 

3199 

116    2  37 

3179 

5 

Antares 

W. 

78    2  58 

9765 

79  38  12 

9751 

81  13  44 

9738 

82  49  33 

9795 

a  Arietia 

E. 

70  45  29 

9896 

69  11  as 

9815 

67  37  27 

9809 

66    3    3 

9799 

Jupiter 

E. 

80  22    4 

9845 

78  48  35 

9831 

77  14  48 

9618 

75  40  44 

9805 

Sun 

E. 

108  47  14 

3114 

107  19  21 

3100 

105  51  11 

3066 

104  22  43 

9071 

6 

Antarea 

W. 

90  53  14 

9654 

92  30  56 

9638 

94    8  59 

9894 

95  47  22 

9607 

tt  Afpiiln 

W. 

50    5  11 

4315 

51  11  .SO 

4994 

52  19  53 

4139 

53  29  17 

4060 

a  Arietia 

E. 

58    7  H 

973-2 

56  31  13 

9719 

54  54  59 

9707 

53  18  29 

9606 

Jupiter 

E. 

67  45  52 

9733 

66    9  56 

9718 

64  33  40 

9709 

62  57    3 

9687 

Sun 

E. 

96  55  50 

9994 

95  25  30 

99n 

93  54  49 

9969 

92  23  48 

9944 

7 

Antarea 

W. 

104    4  41 

9598 

105  45  15 

9511 

107  26  13 

9494 

109    7  34 

9478 

aAquiln 

W. 

59  34  27 

3797 

60  50  45 

3679 

62    8    2 

3619 

6;i  26  16 

3969 

tt  Arietia 

E. 

45  12  12 

9649 

43  34  14 

9633 

41  56    4 

9694 

40  17  42 

9618 

Jupiter 

E. 

54  48  42 

9807 

53    9  56 

9S90 

51  30  47 

9574 

49  51  16 

9967 

Suif 

E. 

84  43  20 

9899 

83  10    8 

9641 

8!  36  33 

9694 

80    2  36 

9805 

8 

a  Aqiiiln 

W. 

70  10  15 

3356 

71  33  22 

3319 

72  57  12 

3964 

74  21  42 

3999 

Fomalbaut 

W. 

38  11  58 

9913 

39  44    0 

9899 

41  17  11 

9810 

42  51  26 

9765 

. 

a  Arietia 

E. 

32    4    6 

9807 

30  25  20 

9613 

28  46  43 

9694 

27    8  21 

9640 

JiTPITSR 

E. 

41  27  54 

9474 

39  46    4 

9458 

38    3  51 

9441 

36  21  15 

9495 

Sun 

E. 

72    6  57 

9715 

70  30  37 

9008 

68  53  54 

9680 

67  16  47 

9669 

'   9 

a  Aqtiiln 

W. 

81  33    9 

3114 

83    1    2 

9091 

84  29  22 

3070 

85  58    8 

3061 

Fomalbaut 

W. 

50  56  27 

9578 

52  35  52 

9547 

54  16    0 

9517 

55  56  49 

9490 

Jopitbr 

E. 

27  42  41 

9351 

25  57  .56 

9338 

24  12  52 

9396 

22  27  30 

9315 

805 

E. 

59    5  16 

9576 

57  25  48 

9559 

.55  45  57 

9543 

54    5  43 

9997 
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XV. 


GBBENWIGH  MBAN  TDIB. 

LUNAB  DISTAKCES. 

Name  and  DliootUm 
ofOl^eet 

Noon* 

P.L. 

of 

DIff. 

imL 

P.L. 

of 

DIff. 

Vlh. 

P.L. 
of 

DUE 

IXh- 

P.L. 

of 

Diff. 

10 

a  Aquilte 

W. 

87  27']^' 

30fl3 

88^56  56' 

3017 

9(f  2^4^' 

3009 

9f  5d  5Si' 

9900 

Fomalhaut 

W. 

57  38  16 

9464 

59  20  20 

9438 

61    3    0 

9415 

62  46  13 

9383 

aPegiuii 

w. 

39  43    0 

310e 

41  11    0 

3099 

42  40  37 

9958 

44  11  43 

9809 

Suit 

E. 

52  25    7 

9619 

50  44  10 

9496 

49    2  51 

9489 

47  21  12 

9487 

11 

Fomalhaut 

W. 

71  29  45 

9999 

73  15  46 

9983 

75    2  11 

9988 

76  48  57 

9955 

aPegaai 

W. 

52    5  48 

9645 

53  43  42 

9607 

55  22  27 

9579 

57    2    0 

9541 

Suif 

E. 

38  48  17 

9407 

37    4  52 

9398 

35  21  14 

8380 

33  37  28 

9381 

15 

Suit 

W. 

18  27  47 

9456 

20  10    2 

9459 

21  52  23 

9488 

23  34  44 

9454 

Regulus 

E. 

46    7  53 

9078 

44  16  20 

9001 

42  25    7 

9104 

40  34  14 

9118 

SATDRIf 

E. 

83  30  44 

9009 

81  38  46 

9074 

79  47    7 

9086 

77  55  46 

9008 

Spica 

E. 

100    7  38 

9009 

98  15  41 

9073 

96  24    1 

9085 

94  32  39 

9008 

16 

Sun 

W. 

32    4  33 

9496 

33  45  49 

9519 

35  26  46 

9585 

37    724 

9540 

Saturn 

E. 

68  43  58 

9168 

66  54  42 

9183 

65    5  49 

9199 

63  17  20 

9915 

Spica 

E. 

85  20  48 

9167 

83  31  31 

9188 

81  42  37 

9198 

79  54    6 

9914 

17 

Sun 

W. 

45  25    8 

9693 

47    3  32 

9641 

48  41  31 

9660 

50  19    5 

9678 

Venus 

W. 

33    0  20 

9793 

34  36  29 

9740 

36  12  16 

9758 

37  47  39 

9775 

Saturn 

E. 

54  21    7 

9901 

52  35    9 

9390 

50  49  38 

9337 

49    4  33 

9356 

Spica 

E. 

70  57  46 

9300 

69  11  47 

9318 

67  26  14 

9337 

65  41    8 

9355 

18 

Sun 

W. 

58  20  35 

9775 

59  55  36 

9794 

61  30  12 

9814 

63    4  22 

9634 

Venus 

w. 

45  38  32 

9871 

47  11  28 

9891 

48  43  59 

9910 

50  16    5 

9099 

Pollux 

w. 

33  48  45 

9448 

35  31  11 

9466 

37  13  12 

9485 

38  54  47 

9908 

Saturn 

E. 

40  25  49 

9440 

38  43  24 

9466 

37     1  26 

9487 

35  19  54 

9505 

Spica 

E. 

57    2  16 

9448 

55  19  50 

9467 

53  37  50 

9466 

51  56  17 

9505 

Antarea 

E. 

102  55    1 

9443 

101  12  28 

9469 

99  30  22 

9481 

97  48  42 

9499 

19 

Sun 

W. 

70  48  52 

9931 

72  20  32 

9950 

73  51  48 

9969 

75  22  40 

9087 

Venus 

W. 

57  50  24 

3098 

59  20    2 

3047 

60  49  17 

3066 

62  18    8 

3065 

Pollux 

W. 

47  16  23 

9593 

48  55  28 

9611 

50  34    8 

9699 

52  12  24 

9646 

Spica 

E. 

43  35    6 

9599 

41  56    9 

9617 

40  17  37 

9635 

38  39  30 

9653 

Antares 

E. 

89  26  48 

9S01 

87  47  40 

9609 

86    8  57 

9696 

84  30  38 

9644 

20 

Sun 

W. 

82  51  17 

3076 

84  19  54 

3094 

85  48  11 

3111 

87  16    7 

3198  ; 

Venus 

w. 

69  36  44 

3176 

71    3  22 

3183 

72  29  39 

3610 

73  55  36 

3997 

Pollux 

w. 

60  18    1 

9799 

61  54    2 

9744 

63  29  43 

9760 

65    5    3 

9775 

ReguluB 

w. 

23  55  51 

9783 

25  30  41 

9794 

27    5  17 

9605 

28  39  39 

9815 

An  tares 

E. 

76  24  50 

9798 

74  48  47 

9744 

73  13    5 

9760 

71  37  44 

9774 

21 

Sun 

W. 

94  30  56 

3905 

95  56  59 

3990 

97  22  45 

3033 

98  48  15 

3847 

Venus 

W. 

81     0  33 

3305 

82  24  39 

3319 

83  48  28 

3334 

85  12    0 

3347 

Pollux 

W. 

72  56  54 

9846 

74  30  22 

9890 

76    3  33 

9679 

77  36  28 

9884 

Regulus 

W. 

36  27  56 

9879 

38    0  51 

9883 

39  33  32 

9604 

41    5  58 

9905 

Antares 

E. 

63  45  47 

9645 

62  12  18 

9898 

60  39    6 

9879 

59    6  11 

9868 

22 

Sun 

W. 

105  51  55 

3306 

107  15  57 

3319 

108  39  46 

3330 

110    3  23 

3341 

Venus 

W. 

92    5  57 

3409 

93  28    3 

3491 

94  49  56 

9431 

96  11  37 

3441 

Pollux 

W. 

85  17  15 

9040 

86  48  43 

9960 

88  19  58 

9060 

89  51     1 

9060 

• 

Regulus 

W. 

48  44  49 

9956 

50  15  57 

9965 

51  46  54 

9974 

53  17  39 

9089 

XVL 
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GBBBNWIOH  MEAN  TIME. 

T 

LUNAR  DISTANCES. 

h 

u 

r 

NomoHid  IMiMtkni 
ofOliloot. 

Midnight. 

P.L. 

of 

Diff. 

XVh- 

P.L. 
of 

DHL 

XVIlIh. 

! 

P.L. 

of 

Diit 

XXIh. 

P.L. 
of 

Dur. 

10 

a  Aquilai 

W. 

9S27  17 

9979 

94  57  56 

9971 

96  2^4g 

9064 

97'59'4S 

9058 

Fomalhaut 

W. 

64  29  58 

9379 

66  14  13 

9959 

67  58  57 

9933 

69  44    8 

9315 

aPegasi 

W. 

45  44  12 

9633 

47  17  57 

9780 

48  52  51 

9731 

50  28  50 

9687 

1 

Soil 

£. 

45  39  13 

9IS6 

43  56  56 

9441 

42  14  20 

9490 

40  31  27 

9417 

11 

Fomalhaut 

W. 

78  36    3 

9943 

80  23  27 

9931 

82  11    9 

9900 

8359    6 

9911 

a  Pagan 

W. 

58  42  16 

9519 

60  23  13 

9486 

62    4  46 

9469 

63  46  53 

9439 

Soil 

E. 

31  53  21 

9374 

30    9    9 

9360 

28  24  50 

9867 

26  40  28 

9365 

15 

SCN 

W. 

25  17    2 

94S0 

26  59  13 

9467 

28  41  13 

9476 

30  23    0 

9486 

Regulus 

E. 

38  43  42 

9133 

36  53  33 

9140 

35    3  49 

9166 

33  14  30 

9188 

Satuui 

£. 

76    4  43 

9111 

74  14    0 

9194 

72  23  38 

9198 

70  33  37 

91S3 

Spica 

E. 

92  41  36 

9111 

90  50  53 

9194 

89    030 

9137 

87  10  28 

9159 

16 

Son 

W. 

38  47  41 

9SM 

40  27  37 

9579 

42    7  10 

9568 

43  46  21 

9606 

Satuki* 

£. 

61  29  15 

9939 

59  41  35 

9940 

57  54  20 

9966 

56    7  31 

9983 

Spica 

E. 

78    6    0 

9931 

76  18  18 

9948 

74  31    2 

9965 

72  44  11 

9983 

17 

Sucf 

W. 

51  56  14 

9697 

53  32  58 

9716 

55    9  16 

9796 

56  45    8 

9755 

Vxirus 

w. 

39  22  39 

9795 

40  57  14 

9813 

42  31  25 

9639 

44    5  11 

9859 

Satokr 

E. 

47  19  55 

9375 

45  35  44 

9393 

43  51  59 

9419 

42    8  41 

9430 

Spica 

£. 

63  56  28 

9373 

62  12  15 

9309 

60  28  29 

9410 

58  45    9 

9490 

18 

Sun 

W. 

64  38    6 

9853 

66  11  25 

9873 

67  44  19 

9899 

69  16  48 

9911 

Vbnus 

W. 

51  47  47 

9960 

53  19    3 

9960 

54  49  55 

9980 

56  20  22 

30(0 

Pollux 

W. 

40  35  57 

9691 

42  16  41 

9539 

43  57    0 

9557 

45  36  54 

9511 

Satumn 

£. 

33  38  48 

9595 

31  58    9 

9543 

30  17  55 

9561 

28  38    7 

95C0 

Spica 

E. 

50  15  11 

9594 

48  34  31 

9543 

46  54  17 

9561 

45  14  29 

9569 

Ajitares 

E. 

96    7  28 

9516 

94  26  40 

9536 

92  46  17 

9555 

91    6  20 

9571 

19 

Son 

W. 

76  53    9 

3005 

78  23  15 

3094 

79  52  58 

3043 

81  22  18 

3061 

1 

1 

VaNUB 

W. 

63  46  36 

3104 

65  14  41 

3199 

66  42  24 

3140 

68    9  45 

3158 

1 

1 

Pollux 

W. 

53  50  17 

9663 

55  27  47 

9680 

57    4  54 

9607 

58  41  38 

9713 

Spica 

E. 

37    1  47 

9071 

35  24  28 

9680 

33  47  34 

9707 

32  11    4 

9795 

Aintares 

E. 

82  52  43 

9661 

81  15  11 

9678 

79  38    2 

9605 

78    1  15 

9711 

20 

Sun 

W. 

88  43  43 

3143 

90  11    0 

3160 

91  37  57 

3175 

93    4  36 

3101 

Venus 

W. 

75  21  13 

3943 

76  46  31 

3950 

78  11  30 

8976 

79  36  10 

3900 

Pollux 

W. 

66  40    3 

9791 

68  14  43 

9805 

69  49    5 

9810 

71  23    8 

9839 

1  Regulus 

W. 

30  13  47 

9696 

31  47  41 

9837 

33  21  21 

9846 

34  54  46 

9860 

Antares 

E. 

70    2  42 

9780 

6828    0 

9804 

66  53  37 

9618 

65  19  33 

9839 

21     8o5 

W. 

100  13  29 

3950 

101  38  28 

3973 

103    3  11 

3965 

104  27  40 

3907 

Vetios 

W. 

86  35  17 

3361 

87  58  18 

3873 

89  21    5 

3386 

90  43  38 

3306 

Pollux 

w. 

79    9    7 

9607 

80  41  30 

9006 

82  13  39 

9010 

83  45  34 

9930 

,  Regulus 

w. 

42  38  11 

9016 

44  10  10 

9096 

45  41  56 

9996 

47  13  29 

9046 

'  Anuures 

£. 

57  33  31 

9806 

56    1    7 

9007 

54  28  57 

9010 

52  57    2 

9930 

22 

Sun 

W. 

111  26  47 

3351 

112  50    0 

3360 

114  13    2 

3800 

115  35  54 

3378 

1 

Venus 

W. 

97  33    7 

3451 

98  54  26 

3461 

100  15  34 

3470 

101  36  32 

3478 

Pollux 

W 

91  21  53 

9on 

92  52  34 

9086 

94  23    4 

9904 

95  53  24 

3001 

1 

Regulus 

W. 

54  48  14 

9000 

56  18  39 

9808 

57  48  54 

9006 

59  19    0 

3014 

108 
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XVII. 


OBEE^WIOH  MEAN  TIMB. 

LUNAR  DISTANCES. 

22 

Name  and  Dlreotion 
of  Object. 

Noon. 

P.L. 

of 

DlfEl 

P.L. 

of 

Diff. 

W^ 

P.L. 

of 

Diff. 

I». 

P.L. 

of 

Diff. 

Antares 

E. 

O        1        01 

51  25  21 

9940 

49  53  53 

9960 

4I22  38 

9960 

0      /      «f 

46  51  35 

9969 

a  Aquilee 

E. 

101    2  56 

3807 

99  48    1 

3810 

98  33    9 

3813 

97  18  19 

3816 

23 

Sun 

W. 

116  58  36 

3386 

118  21     9 

3394 

119  43  32 

3401 

121     5  47 

3406 

Venus 

W, 

102  57  21 

3486 

104  18    1 

3493 

105  38  33 

3501 

106  58  56 

3507  ' 

Reffulus 

W. 

60  48  56 

3090 

62  18  44 

3096 

63  48  24 

3039 

65  17  57 

3038 

C7 

Saturn 

W. 

23    5  30 

3019 

24  35  19 

3095 

26    5    1 

3031 

27  34  35 

3037 

Antares 

E. 

39  19    2 

3009 

37  49     1 

3016 

36  19    8 

3093 

34  49  24 

ao99 

a  Aquiltts 

E. 

91     5  14 

3841 

89  50  54 

3848 

88  36  41 

3855 

87  22  35 

3863 

1 

24 

Regulus 

W. 

72  44    5 

3061 

74  13    2 

3065 

75  41  55 

3068 

77  10  44 

3071 

Saturn 

W. 

35    0  44 

3068 

36  29  40 

3065 

37  58  32 

3069 

39  27  20 

307^ 

Spica 

W. 

18  42  56 

3084 

20  11  25 

3085 

21  39  53 

3085 

23    8  21 

3065  \ 

a  Aquilee 

E. 

81  14  21 

3919 

80     1  13 

3993 

78  48  17 

3935 

77  35  33 

3948 

25 

Regulus 

W. 

84  34     I 

3081 

66    2  34 

3089 

87  31     5 

3089 

88  59  36 

3063 

Saturn 

W. 

46  50  30 

3089 

48  19     1 

3084 

49  47  30 

3085 

51  15  58 

3065 

Spica 

W. 

30  :)0  41 

3085 

31  59    9 

3086 

33  27  36 

3086 

34  56    3 

3065 

a  Aquilee 

E. 

71  35  28 

4098 

70  24  16 

4046 

69  13  22 

4067 

68    2  48 

4088 

• 

Fomalhaut 

E. 

98    0  21 

3969 

96  35  33 

3968 

95  10  44 

3969 

93  45  56 

3268 

26 

Regulus 

W. 

96  22    6 

3089 

97  50  38 

3081 

99  19  11 

3080 

100  47  45 

3078  ' 

Saturn 

W. 

58  38  16 

3064 

60    6  45 

3089 

61  35  16 

3089 

63    3  48 

3081 

Spica 

W. 

42  18  32 

3080 

43  47    6 

3079 

45  15  41 

3077 

46  44  19 

3075 

at  Aquilee 

E. 

62  15  39 

4990 

61     7  32 

4959 

59  59  55 

4988 

.58  52  51 

4395 

Fomalhaut 

E. 

86  41  51 

3967 

85  17     I 

3967 

a3  52  11 

3967 

82  27  21 

3967  , 

a  Pegasi 

E. 

107  21  16 

3440 

105  59  45 

3433 

104  38    6 

3497 

103  16  20 

3491  \ 

27 

Saturn 

W. 

70  26  59 

3069 

71  55  46 

3067 

73  24  36 

30J4 

74  53  30 

3061 

Spica 

w. 

54    8    6 

3063 

55  37     1 

3060 

57    5  59 

3056 

58  35    2 

3053 

a  Aquilie 

E. 

53  26  57 

4560 

52  23  58 

4691 

51  21  51 

4685 

50  20  39 

4756 

Fomalhaut 

E. 

75  23  10 

3967 

73  58  20 

3968 

72  33  31 

3968 

71     8  42 

3969 

a  Pegasi 

E. 

96  25  55 

3395 

95    3  33 

3391 

93  41    6 

3386 

92  18  34 

3389  , 

28 

Saturn 

W. 

82  19    0 

3043 

83  48  20 

3039 

85  17  45 

3034 

86  47  16 

3030 

Spiral 

W. 

66    1  22 

3034 

67  30  53 

3030 

69    0  29 

3096 

70  30  10 

3091 

Antares 

W. 

20    7    3 

3036 

21  36  31 

3039 

23    6    4 

3097 

24  35  43 

3099 

Fomalhaut 

E. 

64    4  56 

3976 

62  40  17 

3979 

61  15  41 

3889 

59  51     9 

3986 

a  Pegasi 

E. 

85  24  51 

3366 

84     1  56 

3364 

82  38  58 

3369 

81  15  58 

3300 

29 

Saturn 

W. 

94  16  16 

3005 

95  46  22 

3000 

97  16  35 

9995 

98  46  .54 

9999 

Spica 

W. 

78    0    6 

9996 

79  30  24 

9990 

81     0  49 

9985 

82  31  21 

9979 

Antares 

W. 

32    5  38 

9995 

33  35  57 

9989 

35    6  23 

9984 

36  36  56 

9977 

F'omalhaut 

E. 

52  49  46 

3314 

51  25  51 

3393 

50    2    6 

3333 

48  38  a3 

3344 

a  Pegasi 

E. 

74  20  34 

3357 

72  57  28 

3357 

71  34  22 

3358 

70  11   17 

3359 

30 

Saturn 

W. 

106  20  20 

9959 

107  51  24 

9953 

109  22  36 

9946 

110  53  56 

9940 

Spica 

W. 

90    5  49 

9950 

91  37    5 

9949 

93    8  30 

9936 

94  40    3 

9930 

Antares 

W. 

44  11  34 

9947 

45  42  53 

9941 

47  14  20 

9935 

48  45  .55 

9997 

Fomalhaut 

E. 

41  44  39 

3430 

40  22  56 

3454 

39    1  41 

3483 

37  40  58 

3515 

a  Pegasi 

E. 

63  16  34 

3377 

61  53  51 

3383 

60  31  15 

3390 

59    8  47 

3398 

o  Arietis 

E. 

104  10    5 

3003 

102  3f)  56 

9996 

101     9  38 

9989 

99  39  11 

9961 

1 

xvni. 
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OBEENWIOH  ilEAJS  TIME. 


LUMAB  DISTANCES. 


22 


I  23 


24 


25 


26 


27 


28 


29 


30 


y«De  And  Dlraetioii 
of  Oltfeot. 


Antares 
a  Aquila 


E. 
E. 


Sun 

W. 

Vends 

W. 

RegtiluB 

W. 

Satukn 

W. 

Antares 

E. 

a  Aquiln 

E. 

ReguliM 

W. 

SATumf 

W. 

Spica 

w. 

a  Aqiiilw 

E. 

Regulufl 

W. 

Saturn 

W. 

Spica 

w. 

a  Aquiln 

E. 

Fomalbaut 

E. 

Regulus 

W. 

Saturn 

W. 

Spica 

W. 

a  Aqiiil» 

E. 

Fomalhaut 

E. 

aPegaai 

E. 

Satuen 

W. 

Spica 

W. 

a  AquilaB 

E. 

Foinaliiaut 

E. 

aPegaai 

E. 

Saturn  W. 

Spica  W. 

Antares  W. 

Fomalbaut  E . 

a  Pegasi  E  . 

Saturn  W. 

Spica  W. 

Antares  W. 

Fomalhaut  E . 

a  Pegaai  E . 

Saturn  W. 

Spica  W. 

Antares  W. 

Fomalbaut  E . 

a  Pe^i  E  . 

a  Anetia  E . 


Midnigbt 


45  20  d 
96    3  33 

J22  27  54 

108  19  12 
66  47  23 
29  4  2 
33  19  47 

86    8  38 

78  39  29 
40  56  4 
24  36  49 
76  23  2 

9028  6 
52  44  26 
36  24  31 
66  52  35 
92  21  7 

102  16  21 
64  32  21 

48  12  59 

57  46  21 
81  2  31 

101  54  27 

76  22  27 
60  4  9 

49  20  26 
69  43  54 
90  55  57 

88  16  52 
71  59  57 
26  5  29 

58  26  41 

79  52  56 

100  17  21 
84  2  0 
38  737 
47  15  12 
68  48  14 

112  25  24 
96  11  44 

50  17  39 
36  20  51 
57  46  28 
98  8  35 


P.L. 
of 

DIff. 


99T7 


3415 
35M 
3043 
3043 
3035 
3871 

3013 
3075 


3085 
4111 


3077 
3078 
3073 


3415 

3057 
30SO 
4839 
3970 
3379 

3095 
»18 
3017 
3990 
3360 

9983 
9973 
9979 
3357 
3361 

9934 
9993 
9990 

3554 

3408 
9974 


XV^' 


4^50     S 

94  48  51 

123  49  53 

109  39  21 

68  16  42 

30  33  22 

31  50  18 

84  54  49 

80  8  11 
42  24  44 

26  5  17 
75  10  45 

91  56  36 
54  12  53 
37  52  59 

65  42  44 
90  56  18 

103  44  59 

66  0  57 
49  41  42 

56  40  28 
79  37  40 

100  32  28 

77  51  29 
61  33  20 
48  21  16 
68  19  7 
89  33  16 

89  46  34 
73  29  50 

27  35  21 

57  2  18 

78  29  52 

101  47  55 

85  32  46 
39  38  25 
45  52  6 
n  25  13 

113  57  0 
97  43  34 
51  49  32 
35  1  26 
56  24  20 
U6  37  50 


P.L. 
of 


3048 
3048 
3040 
3881 

3076 
3077 


3976 


3083 

4136 


3074 
3077 
3071 
4400 


3410 

3054 

3046 
4016 
3970 
3375 


3011 
3011 


9977 


3319 


9997 
9916 
9914 
3598 
3418 


XVllIh. 


o       /       // 

42  19  32 
93  34  13 

125  11  45 

110  59  23 

69  45  55 

32  2  35 
30  20  55 
83  41  10 

81  36  50 

43  53  22 
27  33  45 

73  58  44 

93  25  5 
55  41  20 
39  21  29 
64  33  17 
89  31  29 

105  13  40 
67  29  35 
51  10  27 
55  35  15 

78  12  50 
99  10  23 

79  20  35 
63  236 
47  23  14 
66  54  21 
88  10  31 

91  16  22 

74  59  49 
29  5  20 
55  38  1 
77  6  47 

103  18  36 
87  3  39 
41  9  20 

44  29  17 
66  2  16 

115  28  45 
99  15  32 
53  21  3:) 

33  42  49 
55  2  24 
95    6  56 


P.L. 

of 

Difll 


3498 


3046 
3890 

3078 
3070 


4160 


3073 
3074 
3069 
4456 
3967 
3405 

3061 
3049 
5007 
3979 
3319 

3015 


3005 


9907 
3649 
3431 


XXIb. 


o    .  *      tt 

40  49  12 
92  19  41 


126  33  30 
112  19  19 

71  15  3 
33  31  42 

28  51  39 

82  27  40 

83  527 

45  21  57 

29  2  13 

72  46  58 

94  53  35 

57  9  48 
40  50    0 

63  24  15 
88    6  40 

106  42  23 
68  58  16 

52  39  15 
54  30  44 

76  48  0 
97  48  12 

80  49  45 

64  31  57 

46  26  24 

65  29  37 
86  47  43 

92  46  16 
76  29  54 

30  35  26 
54  13  50 
75  43  41 

104  49  24 
88  34  40 

42  40  23 

43  G  47 
64  39  23 

117    0  39 

100  47  40 

54  53  43 

32  25    7 

53  40  43 

93  35  53 


P.L. 

of 

mm 


3531 
3067 
3067 
3050 

3901 

3080 
3061 


4010 


4189 


3071 
3073 


4506 

3967 
3400 

3047 
3090 
5106 


3010 
3001 
3001 


9954 

3406 
3319 

9919 


3708 
3445 
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AT  GREENWICH  APPARENT  NOON. 


S 

9 


Sat 

SUN. 

Mod. 

Taes. 
Wed. 
Thur. 

Frid. 

Sat. 

8UJf. 

Mod. 
Taes. 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 
Hon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 
SUN. 
Mod. 


§ 

9 
J3 


O 


1 

2 
3 

4 
5 
6 

7 
8 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

|>26 

27 

28 
29 
30 
31 


Tues.   32 


THE  SUN'S 


Appareat 
Kight  AMoniioii. 


n     m        s 

6  42  40.86 

6  46  48.72 

6  50  56.32 

6  55  3.64 

6  59  10.64 

7  3  17.32 

7  7  23.66 

7  11  29.62 

7  15  35.21 

7  19  40.39 

7  23  45.15 

7  27  49.47 

7  31  53.34 

7  36  56.72 

7  39  59.60 

7  44  1.97 

7  48  3.81 

7  52  5.10 

7  56  5.83 

8  0  6.00 
8  4  5.59 

8  8  4.57 

8  12  2.97 

8  16  0.77 

8  19  57.97 

8  23  54.57 

8  27  50.56 

8  31  45.94 

8  35  40.72 

8  39  34.90 

8  43  28.49 

8  47  21.47 


Diir.  for 
IHonr. 


s 

0.333 
0.3Q2 
0.310 

0.298 
0.385 
0.871 

0.266 

0.241 

10.224 

0.207 
0.189 
0.171 

0.151 
0.131 
0.109 

0.088 
0.065 
0.042 


10.018 
9.995 
9.970 

9.945 
9.92t 
9.896 

9.871 
9.846 
9.820 

9.795 
9.770 
9.745 
9.721 


▲ppftreat 
Doolinatloii. 


// 


N.23     5  32.6 

23     1  7.7 

22  56  18.7 

22  51  5.7 

22  45  28.9 

22  39  28.4 

22  33  4.2 

22  26  16.6 

22  19  5.7 

22  11  31.7 

22    3  34.6 

21  55  14.8 

21  46  32.4 

21  37  27.6 

21  28  0.7 

21  18  11.8 

21     8  1.2 

20  57  29.1 

20  46  35.7 

20  35  21.4 

20  23  46.4 

20  11  51.0 

19  59  35.3 

19  46  59.7 

19  34  4.5 
19  20  49.8 

19    7  15.9 

18  53  23.2 

18  39  11.9 

18  24  42.2 

18    9  54.4 


9.696  N.  17  54  48.8 


DUr.  for 
1  Hoar. 


-10.53 
11.54 
12.54 

-13.54 
14.53 
15.51 

-16.50 
17.47 
18.44 

-19.40 
20.35 
21.30 

-22.23 

23.16 
24.08 

-24.99 
25.89 
26.78 

-27.66 
28.53 
29.38 

-30.23 
31.05 
31.89 

-32.71 
33.51 
34.30 

-35.08 
35.85 
36.61 
37.36 

-38.10 


Semi- 
diMnetac 


SiderMil 
Time  of 
Semi- 
diameter 
Paasing 
Keridian. 


ft 


5  46.18 
5  46.17 
5  46.16 

5  46.16 
5  46.17 
5  46.18 

5  46.19 
5  46.20 
5  46.23 

5  46.25 
5  46.28 
5  46.32 

5  46.37 
5  46.42 
5  46.47 

5  46.53 
5  46.60 
5  46.67 

5  46.75 
5  46.83 

5  46.91 

6  47.00 
5  47.10 
5  47.20 

5  47.30 
5  47.40 
5  47.51 

5  47.62 
5  47.73 
5  47.85 
5  47.97 


15  48.09 


68.76 
68.72 

68.68 

68.64 
68.59 
68.54 

68.49 
68.43 
68.38 

68.32 
68.26 
68.19 

68.13 
68.06 
67.99 

67.92 
67.84 
67.77 

67.69 
67.61 
67.53 

67.45 
67.37 
67.29 

67.21 
67.12 
67.04 

66.95 
66.87 
66.78 
66.69 

66.61 


Bqaatton  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m       a 

3  37.29 
3  48.57 

3  59.57 

4  10.29 
4  20.71 
4  30.80 

4  40.55 
4  49.94 

4  58.94 

5  7.54 
5  15.72 
5  23.46 

5  30.76 
5  37.56 
5  43.86 

5  49.65 
5  54.92 

5  59.65 

6  3.81 
6  7.40 
6  10.42 

6  12.85 
6  14.69 
6  15.92 

6  16.56 
6  16.60 
6  16.04 

6  14.86 

6  13.09 

6  10.73 

6  7.76 

6    4.19 


Die  for 
1  Hoar. 


0.475 
0.464 
0.452 

0.440 
0.427 
6^113 

0.399 
0.383' 
0.367  1 

0.350 

0.332* 

0.313 

0.294 
0.273 
0.252 

0.230 
0.208 
0.185 

0.161 
0.138 
0.114 

0.089 
0.064 
0.039 

0.014 
0.011 
0.036 

0.061 
0.086 
0.1 1 1 
0.136  i 

0.161 


WOHL— The  men  time  of  aemMiameter  paeaiac  may  be  found  by  labtraoting  0M8  from  the  lider^  time. 

The  sign  ~  prefixed  to  the  hourly  ohange  of  deollnation  indioatee  that  north  deoUnatlons  are  deereasiaf. 
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Ill 


AT  GREENWICH  MEAN  NOON. 


i 

I 

I 


Sat. 

SUlf. 

Moil 

Taes. 
Wed. 
Thar. 

Prid. 
8at. 

auN. 

Mod. 
Taes. 
Wed. 

Thar. 
Frid. 
Sat 

SUN. 

Mod. 

Toes. 

Wed. 

Thar. 
Frid. 


SUN. 
Mod. 

Taes. 
Wed. 
Thar. 

Prid. 
Sat. 

Bcy. 

Moo. 


a 

o 

« 
o 


1 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparrat 
Bight  Ateeniloii. 


k     m       ■ 

6  42  40.24 
6  46  48.08 
6  50  55.64 

6  55  2.92 

6  59  9.90 

7  8  16.55 

7  7  22.86 
7  11  28.80 
7  15  34.36 

7  19  39.52 
7  23  44.26 
7  27  48.56 

7  31  52.41 
7  35  55.77 
7  39  58.64 

7  44  0.99 
7  48  2.82 
7  52    4.10 

7  56    4.82 

8  0  4.98 
8    4    4.56 

8  8  3.54 
8  12  1.94 
8  15  59.74 

8  19  56.94 
8  23  53.54 
8  27  49.53 

8  31  44.92 
8  35  39.71 
8  39  33.90 
8  43  27.49 

8  47  20.49 


Dlir.  for 
1  Hoar. 


s 
0.332 

0.321 
0.309 

• 
0.897 
0.284 
0.270 

0.255 
0.240 
0.223 

0.206 
0.188 
0.170 

0.150 
0.130 
0.109 

0.087 
0.065 
0.042 


10.018 
9.994 
9.970 

9.946 
9.921 
9.896 

9.871 
9.846 
9.820 

9.795 
9.770 
9.745 
9.721 

9.696 


Apparent 
Deolination. 


N.  23  5  33.2 
23  1  8.4 
22  56  19.5 

22  51  6.7 
22  45  30.0 
22  39  29.5 

22  33  5.5 
22  26  18.0 
22  19    7.2 

22  11  33.3 
22  3  36.4 
21  55  16.7 

21  46  34.5 
21  37  29.8 
21  28    2.9 

21  18  14.1 
21  8  3.7 
20  57  31.7 

20  46  38.5 
20  35  24.3 
20  23  49.4 

20  11  54.1 
19  59  38.5 
19  47    3.0 

19  34  7.8 
19  20  53.2 
19    7  19.5 

18  53  26.9 
18  39  15.6 
18  24  45.9 
18    9  58.2 

N.  17  54  52.6 


Dili:  for 
1  Hoar. 


-10.53 
11.54 
12.54 

-13.63 
14.52 
15.51 

-16.49 
17.46 
18.43 

-19.39 
20.35 
21.29 

-22.23 
23.16 
24.08 

-24.99 
25.88 
26.77 

-27.65 
28.52 
29.38 

-30.23 
31.06 
31.89 

-32.70 
33.51 
34.30 

-35.08 
36.85 
36.61 
37.36 

-38.10 


Equation  of 
Time, 

to  be 
Subtracted 

ttom 
Mean  Time. 


m       • 

3  37.26 
3  48.54 

3  59.54 

4  10.26 
4  20.68 
4  30.77 

4  40.52 
4  49.91 

4  58.91 

5  7.51 
5  15.69 
5  23.43 

5  30.73 
5  37.53 
5  43.84 

5  49.63 
5  54.90 

5  59.63 

6  3.79 
6  7.39 
6  10.41 

6  12.84 
6  14.68 
6  15.92 

6  16.56 
6  16.60 
6  16.04 

6  14.87 
6  13.10 
6  10.74 
6    7.77 

6    4.21 


Difll  for 
1  Hour. 


s 
0.475 

0.464 

0.452 

0.440 
0.427 
0.413 

0.399 
0.383 
0.367 

0.350 
0.332 
0.313 

0.294 
0.273 
0.252 

0.230 
0.208 
0.186 

0.162 
0.138 
0.114 

0.089 
0.064 
0.039 

0.014 
0.011 
0.036 

0.061 
0.086 
0.1  II 
0.136 

0.160 


•eaaldlameter  for  mean  noon  roaj  be  aasnmed  the  aame  aa  that  for  apparent  aeon. 
T  praftsed  to  the  hoarly  change  of  declination  indieatea  that  north  deellnatlona 


SideiMl 

Time. 

Bif ht  AMenaloB 

of 

Mean  Boa. 


T   m 

6  39 


2.98 
6  42  59.54 
6  46  56.10 


6  50  52.66 
6  54  49.22 

6  58  45.78 

7  2  42.34 
7  6  38.89 
7  10  35.45 

7  14  32.01 
7  18  28.57 
7  22  25.13 

7  26  21.68 
7  30  18.24 
7  34  14.80 

7  38  11.36 
7  42  7.92 
7  46  4.47 

7  50  1.03 
7  53  57.59 

7  57  54.15 

8  1  50.70 
8  5  47.26 
8  9  43.82 

8  13  40.38 
8  17  36.94 
8  21  33.49 

8  25  30.05 
8  29  26.61 
8  33  23.16 
8  37  19.72 

8  41  16.28 


DUr.  for  1  Hoar, 

+9>.856&. 
(Table  in.) 
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m. 


g 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


% 

« 

-•a 

o 


182 
183 

184 

185 
186 
187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


TRUE  LONGITUDE. 


// 


99  48  34.8 

00  45  45.5 

01  42  56.5 

02  40    7.8 

03  37  19.4 

04  34  31.4 

05  31  43.8 

06  28  56.5 

07  26     9.6 

08  23  23.2 

09  20  37.2 

10  17  51.6 

11  15    6.4 

12  12  21.6 

13  9  37.1 

14  6  52.9 

15  4    9.0 

16  1  25.4 

16  58  42.1 

17  55  59.0 

18  53  16.2 

19  50  33.7 

20  47  51.5 

21  45    9.8 

22  42  28.6 

23  39  47.9 

24  37    7.8 

25  34  28.4 

26  31  49.8 

27  29  12.2 

28  26  35.5 


129  23  59.9 


V 


48  16.4 
45  26.9 
42  37.8 

39  48.9 
37  0.3 
34  12.1 

31  24.3 
28  36.8 

25  49.7 

23  3.1 
20  17.0 
17  31.2 

14  45.8 

12    0.8 

9  16.1 

6  31.8 
3  47.7 
1     3.9 

58  20.4 
55  37.1 
52  54.2 

50  11.5 
47  29.1 
44  47.3 

42  5.9 
39  25.0 

36  44.8 

34  5.2 
31  26.4 
28  48.6 

26  11.8 

23  36.0 


DUr.  for 
1  Hoar. 


42.95 
42.95 
42.96 

42.98 
42.99 
43.01 

43.02 
43.04 
43.06 

43.08 
43.09 
43.12 

43.14 
43.15 
43.16 

43.16 
43.18 
43.19 

43.20 
43.21 
43.22 

43.24 
43.25 
43.27 

43.29 
43.32 
43.34 

43.38 
43.41 
43.45 

43.49 


143.54 


LATITUDE. 


—  0.49 

0.44 
0.37 

—  0.27 
0.15 

-0.02 

+  0.11 
0.24 
0.36 

+  0.47 
0.55 
0.61 

+  0.64 
0.63 
0.59 

+  0.53 
0.45 
0.35 

+  0.22 
+  0.08 

—  0.05 

-0.17 
0.29 
0.39 

-0.46 
0.50 
0.52 

—  0.50 
0.46 
0.39 
0.29 

—  0.17 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0072026 
0.0072062 
0.0072082 

• 

0.0072085 
0.0072070 
0.0072036 

0.0071982 
0.0071906 
0.0071806 

0.0071681 
0.0071532 
0.0071358 

0.0071158 
0.0070931 
0.0070677 

O.0070397 
0.0070093 
0.0069765 

0.0069413 
0.0069039 
0.0068644 

0.0068230 
0.0067798 
0.0067350 

0.0066887 
0.0066410 
0.0065920 

0.0065416 
0.0064899 
0.0064369 
0.0063826 

0.0063270 


DifCfor 
1  Hoar. 


+  1.8 

1.2 

•f  0.4 

-  0.2 
1.0 
1.8 

-  2.7 
3.7 
4.7 

-  5.7 
6.7 
7.8 

-  8.9 
9.9 

11.1 

-12.2 
13.2 
14.2 

-15.1 
16.0 
16.9 

-17.6 
18.4 
19.0 

-19.6 
20.1 
20.7 

-21.3 
21.8 
22.4 
22.9 

-23.5 


Kora.— The  nambera  ia  oolamn  A  oorreapoad  to  the  trao  eqainox  of  the  date;  ia  oolamn  %'  to 
the  mean  eqainox  of  Janoaxy  (H.O. 


Mean  Time 

of 

Sidereal  Noon. 


R      ni       s 

17  18  6.48 
17  14  10.57 
17  10  14.66 

17  6  18.74 
17  2  22.83 
16  58  26.92 

16  54  31.00 
16  50  35.10 
16  46  39.18 

16  42  43.27 
16  38  47.35 
16  34  51.44 

16  30  55.54 
16  26  59.62 
16  23  3.71 

16  19  7.79 
16  15  11.88 
16  11  15.98 

16  7  20.06 
16  3  24.15 
15  59  28.23 

15  55  32.33 
15  51  36.41 
15  47  40.50 

15  43  44.59 
15  39  48.67 
15  35  52  76 

15  31  56.86 
15  28  0.94 
15  24  5.04 
15  20  9.12 

15  16  13.21 


Diff.  for  1  Hoor, 
—  9».8296. 
(Table  n.) 
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OBEEirWIOH  MEAN  TIMB. 

• 

5 

THE  MOON'S 

a 
e 

« 

o 
1 

SEMIDIAMXTXB. 

HOBIZONT^L 

PASALLAX. 

UPPER  TRANSIT. 

AOB. 

NOOQ. 

Midnight. 

TRwnXa 

Diir.  for 
1  Hoar. 

Midnight. 

Dlir.  for 
1  Hour. 

Mflridiuiof 
Greenwich. 

Difr.  for 
1  Hoor. 

KOOD. 

1 

2 
3 

/       It 

15    2.7  ' 
15    9.9  ' 

15  18.3 

1 

t         n 

15    6.2 
15  14.0 
15  23.3 

t              01 

55    6.2 

55  32.8 

56  3.7 

1.38 

55  19!0 

55  47.7 

56  20.7 

1* 
+1.11 

1.29 

1.46 

h      m 

14  23.7 

15  11.1 
15  56.6 

m 
9.09 

1.03 

1.67 

a 

17.3 
18.3 
19.3 

4 
5 
6 

15  27.9 
15  38.4 
15  49.8 

15  33.0 
15  44.1 
15  55.7 

56  38.7 

57  17.5 
57  59.3 

+1.54 
1.09 
1.78 

56  57.6 

57  38.1 

58  20.9 

+1.62 
1.74 
1.80 

16  41.0 

17  25.5 

18  11.3 

1.84 

1.87 
1.96 

20.3 
21.3 
22.3 

7 

!    8 

9 

16     1.6 
16  13.0 
16  23.0 

16    7.4 
16  18.2 
16  27.3 

58  42.5 

59  24.3 

60  1.3 

+1.78 
1.67 
1.38 

59    3.7 

59  43.7 

60  16.8 

+1.74 
1.54 
1.18 

19    0.0 

19  53.1 

20  51.4 

9.11 
2.39 
9.54 

23.3 
24.3 
25.3 

'  10 
11 

12 

1 

16  30.7 
16  34.9 
16  34.9 

16  33.3 
16  35.5 
16  33.1 

60  29.5 
60  45.0 
60  44.7 

+0.93 
+0.33 
-4).36 

60  39.1 
60  46.9 
60  38.3 

•10.65 

-0.01 

0.70 

21  54.9 
23     1.3 

6 

9.73 
9.79 

263 
27.3 
26.3 

'  13 
14 
15 

16  30.3 
16  21.5 
16    9.5 

16  26.4 
16  15.8 
16    2.6 

60  27.8 
59  55.6 
59  11.4 

-1.03 
1.69 
2.09 

60  13.5 
59  34.7 
58  46.2 

-1.34 
1.84 
9.15 

0  7.3 

1  9.4 

2  5.9 

9.69 
9.48 
9.93 

29  3 
1.0 
20 

:  16 

17 
18 

15  55.4 
15  40.7 
15  26.5 

15  48.1 
15  33.5 
15  19.9 

58  19.8 
57  25.8 
56  33.6 

-2.23 
2.23 
2.08 

57  52.8 
56  59.2 
56    9.4 

-9.95 
9.18 
1.94 

2  56.9 

3  43.4 

4  26.9 

9.09 
1.87 
1.7? 

3.0 
4.0 
5.0 

19 
20 
21 

15  13.8 
15    3.2 
14  55.2 

15    8.2 
14  58.9 
14  52.2 

55  47.0 
55    8.2 
54  38.6 

-1.78 
1.43 
1.03 

55  26.5 
54  52.2 
54  27.6 

-1.69 
1.93 
0.89 

5    8.9 

5  50.5 

6  33.0 

1.73 
1.74 
1.80 

6.0 
7.0 
8.0 

122 
23 
24 

14  49.8 
14  47.1 
14  46.9 

14  48.2 
14  46.7 
14  47.6 

54  19.0 
54    9.0 
54    8.2 

-0.62 
-0.22 
+0.14 

54  12.8 
54    7.5 
54  10.9 

-0.49 
-0.03 
+0.30 

7  17.3 

8  4.0 
8  53.3 

1.89 
9.00 
9.10 

9.0 
10.0 
11.0 

25 
26 
27 

14  4a9 
14  52.8 
14  58.1 

14  50.6 

14  55.3 

15  1.3 

54  15.5 
54  29.7 
54  49.4 

+0.45 
0.71 
0.92 

54  21.8 

54  38.9 

55  0.9 

+0.50 
0.89 
0.99 

9  44.6 

10  37.0 

11  29.2 

9.17 
9.19 
9.15 

12.0 
13.0 
14.0 

t  28 

■29 

30 

-  31 

15    4.6 
15  11.9 
15  19.7 
15  27.8 

15    8.2 
15  15.7 
15  23.7 
15  31.9 

55  13.2 

55  39.9 

56  8.6 
56  38.3 

+1.06 
1.16 
1.22 
1.26 

55  26.3 

55  54.1 

56  23.3 
56  53.5 

+1.11 
1.90 
1.94 
1.97 

12  19.9 

13  8.4 

13  55.0 

14  39.9 

9.07 
1.98 
1.90 
1.86 

15.0 
16.0 
17.0 
18.0 

82 

15  36.1 

15  40.2 

57    8.8 

+1.28 

57  24.1 

+1.98 

15  24.3 

1.85 

19.0 

8 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoeniioii. 

Difffor 
IMinate. 

DeoUnatton. 

DilEibr 
1  Minute. 

Hour. 

RightAsoenaioii. 

Dm,  tor 
1  Minute. 

DeoUiuitkm. 

Diftfor 
iMiDute. 

SATUBDAT  1. 

MONDAY  8. 

b     m     a 

1 

O          1         tt 

1/ 

h    m      s 

a 

oil* 

§0 

0 

20  34  18.87 

9.1666 

8.23  50  53.2 

8.101 

0 

22  14  24.68 

94)097 

8. 15  20  38J3 

19JV7 

1 

20  36  28.77 

9.1633 

23  42  43.6 

8.918 

1 

22  16  25.18 

94)071 

15    7  46.3 

19J03 

2 
3 

20  38  38.47 

9.1590 

23  34  27.0 

8.335 

2 

22  18  25.53 

94)045 

14  54  49.8 

19.980 

20  40  47.96 

9.1565 

23  26    3.4 

8.459 

3 

22  20  25.72 

94)010 

14  41  4a7 

134)06 

4 

20  42  57.25 

9.1539 

23  17  32.8 

6.566 

4 

22  22  25.76 

1J905 

14  28  43.1 

13.199 

5 

20  45    6.34 

9.1496 

23    8  55.3 

8.663 

5 

22  24  25.66 

1.9079 

14  15  33.2 

13.909 

6 

20  47  15.23 

9.1464 

23    0  10.8 

8.796 

6 

22  26  25.42 

1.9046 

14    2  18.9 

13.974 

7 

20  49  23.91 

9.1499 

22  51  19.5 

64)11 

7 

22  28  25.04 

1.0995 

13  49    0.3 

13.346 

8 

20  51  32.38 

9.I3&5 

22  42  21.5 

94)33 

8 

22  30  24.52 

1.9009 

13  35  37.4 

13.416 

9 

20  53  40.65 

9.1361 

22  33  16.7 

9.135 

9 

22  32  23.86 

1.9680 

13  22  10.4 

13.464 

10 

20  55  48.71 

9.1395 

22  24r  5.3 

9.946 

10 

22  34  23.08 

1.0669 

13    8  39.3 

13.553 

11 

20  57  56.55 

9.1990 

22  14  47.2 

9.357 

11 

22  36  22.17 

1.9636 

12  55    4.0 

13.689 

12 

21     0    4.19 

9.1956 

22    5  22.5 

9.466 

12 

22  38  21.13 

1.9817 

12  41  24.7 

13.668 

13 

21     2  11.62 

9.1991 

21  55  51.3 

9.574 

13 

22  40  19.97 

1.9796 

12  27  41.5 

13.753 

14 

21    4  18.84 

9.1186 

21  46  13.6 

9.669 

14 

22  42  18.70 

1.9779 

12  13  54.3 

13.818 

15 

21     6  25.85 

9.1151 

21  36  29.4 

9.700 

15 

22  44  17.32 

1.9761 

12   0   a3 

13.669 

16 

21    8  32.65 

9.1116 

21  26  38.8 

9.6B6 

16 

22  46  15.83 

1J743 

11  46    8.5 

13.944 

17 

21  10  39.Q4 

9.1061 

21  16  41.9 

10.001 

17 

22  48  14.23 

1.9795 

11  32  10.0 

144)06 

18 

21  12  45.62 

9.1046 

21    6  38.7 

10.106 

18 

22  50  12.53 

1.9706 

11  18    7.8 

144)67 

19 

21  14  51.79 

9.1011 

20  56  29.2 

10.900 

19 

22  52  10.73 

1.9009 

11    4    2.0 

14.197 

20 

21  16  57.75 

9J0m 

20  46  13.6 

10.311 

20 

22  54    8.84 

1J677 

10  49  52.6 

14.167 

21 

21  19    3.51 

94)949 

20  35  51.9 

10.413 

21 

22  56    6.86 

1J663 

10  35  39.6 

14.945 

22 

21  21     9.06 

9UMN»7 

20  25  24.1 

10.514 

22 

22  58    4.80 

1.9649 

10  21  23J2 

14.309 

23 

21  23  14.40 

81 

9.0973 

CTNDA^ 

8.20  14  50^ 
Z2. 

J0.615 

23 

23    0    2.65 
Tt 

1J635 

8.10    7    3.4 
T  4. 

14.358 

0 

21  25  19JS4 

901630 

8.20    4  10.3 

10.714 

0 

23    2    0.42 

1.9099 

8.  9  52  40.2 

14.414 

1 

21  27  24.47 

9.0605 

19  53  24^ 

10.619 

1 

23    3  58.12 

1.9611 

9  38  13.7 

14.468 

2 

21  29  29.20 

9.0771 

19  42  32.9 

10.900 

2 

23    5  55.75 

1.9600 

9  23  44.0 

14.591 

3 

21  31  33.72 

9.0737 

19  31  35.4 

11.007 

3 

23    7  53.32 

1.9500 

9    9  11J2 

14.574 

4 

21  33  38.04 

9.0704 

19  20  32.1 

11.103 

4 

23    9  50.83 

1.9580 

8  54  35.2 

14.696 

5 

21  35  42.16 

9.0671 

19    9  23.1 

11.197 

5 

23  1 1  48.28 

1.9571 

8  39  56.1 

14.676 

6 

21  37  46.09 

9UNB6 

18  58    8.5 

11.990 

6 

23  13  45.68 

1.9563 

8  25  14.1 

14.795 

7 

21  39  49.82 

9.0605 

18  46  48.3 

11.383 

7 

23  15  43.03 

1.9555 

8  10  29.1 

14.774 

8 

21  41  53.35 

9.0579 

18  35  22.5 

11.476 

8 

23  17  40.34 

1.9548 

7  55  41.2 

14.689  ' 

9 

21  43  56.68 

9.0530 

18  23  51.2 

11.567 

9 

23  19  37.61 

1.9549 

7  40  50.4 

14.870  , 

10 

21  45  59.82 

9.05O7 

18  12  14.5 

1I4S57 

10 

23  21  34.84 

1.9537 

7  25  56.8 

14.916 

11 

21  48    2.77 

9.0470 

18    0  32.3 

11.747 

11 

23  23  32.05 

1.9539 

7  11     0.5 

14.960 

12 

21  50    5.53 

9.0445 

17  48  44.8 

11.635 

12 

23  25  29.23 

1.9598 

6  56    1.6 

15.004 

13 

21  52    8.11 

9.0414 

17  36  52.1 

11.099 

13 

23  27  26.39 

1.9596 

6  41     0.1 

154)47 

14 

21  54  10.50 

9.0363 

17  24  54.1 

194)10 

14 

23  29  23.54 

1J984 

6  25  56.0 

15.060 

15 

21  56  12.70 

9.0959 

17  12  50.9 

194)06 

15 

23  31  20.67 

1.9699 

6  10  49.4 

15.130   ) 

16 

21  58  14.72 

9.0909 

17    0  42.6 

19.181 

16 

23  33  17.80 

14)589 

5  55  40.4 

15.170 

17 

22    0  16.57 

9.0903 

16  48  29.2 

19J965 

17 

23  35  14.93 

14)588 

5  40  29.0 

15.909 

18 

22    2  18.24 

9.09S4 

16  36  10.8 

19.948 

18 

23  37  12.06 

1.9593 

5  25  15.3 

15.947 

19 

22    4  19.74 

9.0935 

16  23  47.5 

19.430 

19 

23  39    9.20 

1.9594 

5    9  59.4 

15.904 

20 

22    6  21.06 

9J0600 

16  11  19.2 

19.519 

20 

23  41    6.85 

1.9087 

4  54  41J2 

15J91   , 

21 

22    8  22.21 

9.0178 

15  58  4&1 

19.509 

21 

23  43    3.52 

1J531 

4  39  20.9 

15J55  ■ 

22 

22  10  23.20 

90)151 

15  46    8.2 

19.679 

22 

23  45    0.72 

ijsao 

4  23  58.6 

15.389 

23 

22  12  24.02 

94)194 

15  33  25JS 

19.750 

23 

23  46  57M 

ijoao 

4    8  3442 

15.488 

24 

22  14  24.68 

MMm 

8.15  20  38.2 

ijma 

24 

23  48  55.19 

IJMO 

(8.  8  53    7.9 

15.454 

VI. 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hov. 

BIchtAMMwion. 

Dig.  for 
llDirate. 

D«dUa»tloii. 

DUE  for 
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9.3456 


NJW  39 

23  29 
23  19 
23  9 
22  58 
22  48 
22  37 
22  27 
22  16 
22 
2! 
21 


5 
54 

43 


21  31 
21  20 
21  8 
20  56 
20  45 
20  33 
20  21 
20  8 
19  56 
19  44 
19  31 
19  19 
N.)9  6 


11.7 

19.7 

19.0 

9.6 

51.7 

25.5 

51.1 

8.6 

18.1 

19.8 

13.8 

0.3 

39.3 

11.1 

35.7 

53.2 

3.9 

7.8 

5.0 

55.7 

40.1 

18.2 

50.2 

16.2 

36.3 


§0 

5458 
6.859 
6.043 
6.933 
6.499 
6.600 
6.704 

tsm 

7.158 
7.338 
7.516 
7.609 
7.865 
8.037 
8.907 
8.376 
8.549 
8.705 
8.867 
0.096 
0.184 
0.340 
0.403 
0.644 


0.703 
0.030 
10.084 
10.997 
10J67 
10.505 
10.641 
10.775 
10JMr7 
114)30 
11.163 
11.988 
11.410 
11.530 
11.640 
11.765 
11.870 
11.001 
19.101 
19.908 
19.313 
19.416 
19J(17 
19.616 
19.713 


Hoar. 


Rinlit  A  loeaiion. 


DiiC  for 
IMinoto. 


DeoUiiAttoD. 


DUE  for 
1  MInataw 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


SATURDAY  15. 


h    m 
9  35 

9  37 

9  40 

9  42 

9  44 

9  47 

9  49 

9  51 

9  53 

9  56 

9  58 

0 


10 
10 
10 
10 
10 
10 
10 
10 
10 


2 
5 
7 

9 
11 
14 
16 
18 


10  20 
10  22 
10  24 
10  27 


34.49 
54.44 
13.86 
32.75 
51.12 

8.98 
26.32 
43.15 
59.47 
15.29 
30.61 
45.43 
59.76 
13.60 
26J)5 
39.82 
52.21  , 

4.13  I 
15.58  1 
26.57: 
37.10' 
47.17  I 
56.79 

5.97 


s 

9.3368 
9.3981 
9.3103 
9.3105 
9.3010 
9.9033 
9.9847 
9.9769 
9.9678 
9.9505 
9.9519 
9.9499 
9.9347 
9.9966 
9.9185 
9.9105 
9.9096 
9.1048 
9.1870 
9.1703 
9.1717 
9.1641 
9.1567 
9.1493 


I 


N. 


( 


I 


N. 


SUNDAY 


10  29 
10  31 
10  33 
10  35 
10  37 
10  39 
10  41 
10  44 
10  46 
10  48 
10  50 
10  52 
10  54 
10  56 

10  58 

11  0 
11  2 


11 
11 
11 
11 
11 
11 
II 
11 


4 

6 
8 
10 
12 
14 
16 
18 


14.70 
23.00 
30.87 
38.31 
45.33 
51.94 
58.13 
3.92 
9.31 
14.30 
18.90 
2:).]2 
26.96 
30.43 
33.53 
36.26 
38.64 
40.67 
42.35 
43.69 
44.70 
45.37 
45.72 
45.76 
45.48 


9.1410 
9.1347 
9.1976 
9.1905 
9.1136 
9.1067 
9.0090 
9.0939 
9.0885 
9.0790 
9.0735 
9.0679 
9.0600 
9U»47 
9.0486 
9.0496 
9i067 
9.0300 
94)959 
94)196 
9.0140 
8.0085 
9.0039 
1.9080 
1.0998 


N. 


6 


e 

9 
8  53 
8  40 
8  28 
8  15 


8 
7 


1 
48 
35 
22 
8 
55 
6  41 


7 
7 
7 
6 


6  27 
6  14 
6  0 
5  46 
5  :« 

18 
4 

50 
35 
21 
7 
3  53 


5 
5 
4 
4 
4 
4 


6. 

3 
3 
3 
2 
2 
2 
2 
1 
1 
1 
I 

0 
0 
0 


0 
9 
9 
9 
9 
8 
8 
8 
8 
7 
N.  7 


3d!3 

19.713 

50.7 

19.807 

59.5 

19.800 

2.8 

19.000 

0.7 

134)78 

53.4 

13.165 

40.9 

13.950 

23.4 

13.339 

1.1 

13.4!9 

34.0 

13.400 

2^ 

13.566 

26.1 

13.641 

45.4 

13.713 

0.5 

13.783 

11.4 

13.859 

18.2 

13.919 

21.1 

13.084 

20.2 

14.047 

15.5 

14.108 

7i2 

14.167 

55.4 

14.995 

40.2 

14.981 

21.7 

14.335 

0.0 

14.387 

38 
24 
9 
55 
40 
25 
1! 
56 
41 
26 
12 
57 
42 
27 
12 
57 
42 
27 
12 


35.3 

7.6 

36.9 

a5 

27.4 
48.8 
7.7 
24.2 
38.4 
50.4 

8J2 
14.2 
18.3 
20.7 
21.5 
20.7 
18.4 
14.7 


57  9.7 
42  3.4 
26  56.0 
11  47.5 
56  38.1 
41  27.8 


14.437 
14.487 
14.534 
14.579 
144)99 
14.664 
14.705 
14.744 
14.789 
14.818 
14.859 
14.884 
14.016 
14.046 
14.973 
154)00 
15.090 
15.050 
15.079 
154)94 
15.114 
15.139 
15.140 
15.164 
15.170 


; 
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IX. 


QBBBirWIOH  MEAN  TIME. 


THE  MOOITS  RiaHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bif^btABoension. 


Diff.for 
1  Idinate. 


DeoliiiAtloii. 


A^?tL  ^■ 


MONDAY  17. 


TUESDAY  18. 


0 

12    5  19.41 

1.8085 

N.  1  35  54.4 

•  15.177 

1 

12    7  13.11 

1.8837 

1  20  44.2 

16.183 

2 

12    9    6.65 

1.8809 

1     5  34.8 

15.149 

3 

12  11     0.02 

1.8869 

0  50  26.3 

15.134 

4 

12  12  53.23 

1.68S6 

0  35  18.7 

16.118 

5 

12  14  46.29 

1.8839 

0  20  12.1 

15.109 

6 

12  16  39.21 

1.8808 

N.  0    5    6.5 

15.084 

7 

12  18  31.98 

1.8784 

S.  0    9  58.0 

15.065 

8 

12  20  24.62 

1.8781 

0  25     1.3 

15.045 

9 

12  22  17.12 

1.8738 

0  40    3.4 

15.094 

10 

12  24    9.49 

1.8718 

0  55    4.2 

15.003 

11 

12  26    1.74 

1.8080 

1  10    3.7 

14.981 

12 

12  27  53.88 

1.8681 

1  25     1.9 

14.9£8 

13 

12  29  45.91 

1.8009 

1  39  58.7 

14.934 

14 

12  31  37.83 

1.8044 

1  54  54.0 

14.908 

15 

12  33  29.64 

1.8097 

2    9  47.7 

14.883 

16 

12  35  21.36 

1.8019 

2  24  39.9 

14.657 

17 

12  37  12.99 

1.8607 

2  39  30.5 

14.899 

18 

12  39    4.53 

1.8583 

2  54  19.4 

14.801 

19 

12  40  55.99 

1.8571 

3    9    6.6 

14.779 

20 

12  42  47.38 

1.8558 

3  23  52.1 

14.743 

21 

12  44  38.70 

1.8548 

3  38  35.8 

14.719 

22 

12  46  29.95 

1.8537 

3  53  17.6 

14JB81 

23 

12  48  21.14 

1.8597 

4    7  57.5 

14.649 

.24 

12  50  12.27 

1.8518 

S.  4  22  35.5 

14«617 

Bight  Asoeiiaioii. 


Dtitfor 
IHinnte. 


I>eeUnatlon. 


Difffor 
1  Minate 


WEDNESDAY  19. 


0 

h      m    8 

11  18  4.5.48 

a 
1.9998 

N.  7  41  27.8 

0/ 

15.179 

0 

h    m      s 

12  50  12.27 

1.8518 

d.  4  22  35.5 

14.617 

1 

11  20  44.89 

1J>877 

7  26  16.6 

15.199 

1 

12  52    3.35 

1.8510 

4  37  11.5 

14.583 

2 

11  22  44.00 

1.9898 

7  11     4.7 

15.904 

2 

12  53  54.39 

1.8503 

4  51  45.4 

14.548 

3 

1 1  24  42.82 

1.9779 

6  55  52.1 

15.915 

3 

12  55  45.38 

1.8486 

5    6  17.2 

14.513 

4 

11  26  41.35 

10)731 

6  40  38.9 

15.995 

4 

12  57  36.34 

1.8491 

5  20  46.9 

14.478 

5 

11  28  39.59 

1.9683 

6  25  25.1 

15.933 

5 

12  59  27.27 

1.6486 

5  35  14.5 

14.449 

6 

11  30  37.55 

1.9637 

6  10  10.9 

15.940 

6 

13    1  18.17 

1.8480 

5  49  39.9 

14.404 

7 

11  32  35.24 

1.9699 

5  54  56.3 

15.946 

7 

13    3    9.05 

1.8478 

6    4    3.0 

14.306 

8 

11  34  32.66 

1.9547 

5  39  41.4 

15.961 

8 

13    4  59.91 

1.8478 

6  18  23.8 

14.397 

9 

11  36  29.81 

1.9503 

5  24  26.2 

15.955 

9 

13    6  50.76 

1.8474 

6  32  42.2 

14.987 

10 

11  38  26.70 

1.9469 

5    9  10.8 

15.957 

10 

13    8  41.60 

1.8473 

6  46  58.2 

14.947 

11 

11  40  23.35 

1.9499 

4  53  55.3 

15.957 

11 

13  10  32.44 

1.8479 

7     1  11.8 

I4.90f 

12 

11  42  19.76 

1.9388 

4  38  39.9 

15.957 

12 

13  12  23.27 

1.8473 

7  15  22i) 

14.164 

13 

11  44  15.93 

1.9348 

4  23  24.5 

15.957 

13 

13  14  14.11 

1.8475 

7  29  31.5 

14.19S 

14 

11  46  11.86 

1.9309 

4    8    9.1 

15.955 

14 

13  16    4.97 

1.8477 

7  43  37.5 

lijm 

15 

11  48    7.55 

1.9963 

3  52  53.9 

15.959 

15 

13  17  55.84 

1.8480 

7  57  40.9 

14.034 

16 

11  50    3.02 

1.9997 

3  37  38.9 

15.948 

16 

13  19  46.73 

1.8489 

8  11  41.6 

13.990 

17 

11  51  58.28 

1.9199 

3  22  24.2 

15.943 

17 

13  21  37.64 

1.8487 

8  25  39.7 

13.946 

18 

11  53  53.32 

1.9156 

3    7    9.8 

15.937 

18 

13  23  28.58 

1.8499 

8  39  35.1 

13.900 

19 

11  55  48.15 

1.9199 

2  51  55.8 

15.999 

19 

13  25  19.55 

1.8488 

8  53  27.7 

13.863 

20 

11  57  42.78 

1.9089 

2  36  42.3 

15.990 

20 

13  27  10.56 

1.8505 

9    7  17.4 

13.805 

21 

11  59  37.22 

1.9057 

2  21  29.4 

15.910 

21 

13  29    1.61 

1.8513 

9  21    4.3 

13.757 

22 

12    1  31.47 

1.9096 

2    6  17.1 

15.900 

22 

13  30  52.71 

1.8601 

9  34  48.3 

13.706 

23 

12    3  25.53 

1.8996 

N.  1  51    5.4 

15.188 

23 

13  32  43.86 

1.8680 

S.  9  48  29.3 

13.6511 

THURSDAY  20. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


13  34 
13  36 
13  38 
13  40 
13  42 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  56 
13  58 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


0 

2 

4 

6 

8 

10 

11 

13 

15 

17 

19 


35.06 

1.8638 

8.1 

26.32 

1.8549 

17.65 

1.8660 

9.04 

1.8571 

1 

0.50 

1.8583 

1 

52.04 

1.8507 

43.66 

1.8610 

35.36 

1.8694 

27.15 

1.8040 

19.04 

1.8656 

11.02 

1.8679 

3.10 

1.8688 

55.28 

1.8706 

47.57 

1.8794 

39.97 

1.8743 

32.49 

1.8763 

25.13 

1.8783 

17.89 

1.8803 

10.77 

1.8895 

3.79 

1.8847 

56.94 

1.8870 

50.2:} 

1.8893 

43.66 

1.8917 

37.23 

1.8941 

30.95 

1.8966 

8.1 

2  7.4 
15  42.4 
29  14.3 
42  43.2 
56  8.9 
9  31.4 
22  50.7 
36  6.7 
49  19.4 
2  28.7 
15  34.6 
28  37.1 
41  36.2 
31.7 
23.6 
11.9 
56.6 
37.6 
14.9 
48.4 
18.1 
44.0 
6.0 
24.0 


0 
0 
0 
0 
0 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5  12  38.0 


54 
7 
20 
32 
45 
58 
10 
23 
35 
48 
0 


13.1 

13.558 

13.507 

13.455 

13.409 

13.348 

13.984 

13.330 

13.163 

13.197 

13.070 

13.013 

19.955 

19.805 

19J35 

19.775 

19.714 

19.659 

19.590 

19.5^ 

19.463 

19J99 

19.333 

19.967 

19.900 
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GBBBBTWIOH  MBAIff  TIME, 


TH£  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


RlfhtAaoaiiikm. 


IHftfor 


DeoUuAtton. 


mm  tor 
1  Minute. 


Sbor. 


RightAMenaion. 


DUE  for 
llCinuto. 


DwllnatloB. 


DiiCfor 
IKinuta 


0 
1 
2 

3 
4 

I  5 


6 
7 
8 
9 
10 
II 
13 
13 
M 
15 
16 
17 
18 
19 
20 
21 
22 
23 


PBIDAY  21. 


b    m 

14  19 
14  31 
14  23 
14  25 
14  27 
14  29 
14  30 
14  32 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  46 
14  48 
14  50 
14  52 
14  54 
14  56 
14  58 

14  59 

15  1 
15    3 


■ 

M 

30.95 

1.0066 

ai 

24i» 

IJOM 

18.85 

1J016 

13.04 

1.9045 

7UJ9 

1.9079 

J 

1.90 

1.9009 

1 

56.58 

1.9197 

1 

51.43 

1.9156 

1 

46.45 

1.9186 

4l.a5 

1J9I5 

J 

37.03 

1.9946 

32.60 

1.9977 

28.35 

1J306 

24.29 

1.0339 

20.42 

1.9979 

16.75 

J. 9404 

13.27 

1.9437 

9.99 

1.9471 

6.92 

1.9505 

4.05 

1.9539 

1.39 

1.9673 

58.93 

1.9608 

56.69 

1.9644 

54.66 

1J680 

S.I 

h  12  3^.0 
5  24  48.0 
5  36  54.0 

5  48  55.9 

6  0  53.6 
6  12  47.1 
6  24  36.4 
6  36  21.5 
6  48    2.2 

6  59  38.5 

7  11  10.4 
7  22  37.9 
7  34  0.9 
7  45  19.4 

7  56  33.3 

8  7  42.6 
8  18  47.2 
8  29  47.1 
8  40  42.3 

8  51  32.7 

9  2  18.2 
9  12  588 
9  23  34.5 
9  34    5.2 


SATUBDAT  22. 


19.900 
19.133 
19.066 
11.907 
11.997 
11.857 
11.787 
11.715 
11.649 
11J68 
11.486 
11.491 
11.346 
11.970 
11.193 
11.116 
11.038 
10.950 
10.880 
10.799 
10.718 
10.636 
10.554 
10.471 


0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

15    5  52.85 

1.9717 

S.19  44  31.0 

10.387 

0 

1 

15    7  51.26 

1.0753 

19  54  51.7 

10.309 

1 

2 

15    9  49.89 

1^1790 

20    5    7.2 

10.916 

2 

3 

15  11  48.74 

1.9697 

20  15  17.6 

10.130 

3 

4 

15  13  47.81 

1.9864 

20  25  22.8 

10.043 

4 

5 

15  15  47.11 

IM09 

20  35  22.7 

0.965 

5 

6 

15  17  46.64 

1.9941 

20  45  17.4 

9.867 

6 

7 

15  19  46.40 

1.9979 

20  55    6.8 

9.777 

7 

8 

15  21  46.31) 

9.0018 

21     4  50.7 

9.687 

8 

9 

15  23  46.61 

90)057 

21  14  29.2 

9.597 

9 

10 

15  25  47.07 

9aW97 

21  24    2.3 

9.505 

10 

11 

15  27  47.77 

9.0136 

21  33  29.8 

9.419 

11 

12 

15  29  48.70 

9.0175 

21  42  51.7 

9.318 

12 

13 

15  31  49.87 

9.0916 

21  52    8.0 

9.995 

13 

14 

15  33  51.29 

9UNS6 

22    1  18.7 

9.131 

14 

15 

15  a5  52.94 

90)995 

22  10  23.7 

9.036 

15 

16 

15  37  54.83 

9.0336 

22  19  23.0 

8.939 

16 

17 

15  39  56.97 

94)977 

22  28  16.4 

8.849 

17 

18 

15  41  59.-35 

90M17 

22  37    4.0 

6.744 

18 

19 

15  44     1.97 

90M58 

22  45  45.7 

8.646 

19 

20 

15  46    4.84 

9.0409 

22  54  21.5 

8.547 

20 

21 

15  48    7M 

1     9.0641 

23    2  51.3 

6.447 

21 

22 

15  50  11.33 

t     901089 

23  11  15.1 

6J46 

22 

23 

15  52  14.94 

1     901693 

23  19  32.8 

6.944 

23 

24 

15  54  18.80 

i     90)664 

a  23  27  44.4 

8.149 

24 

SUNDAY  23 


I)       Ul 

15  54 
15  56 
15  58 


16 
16 
16 
16 
16 
16 


0 
2 
4 

6 

8 

10 


16  13 
16  15 
16  17 
16  19 
16  21 
16  23 
16  25 
16  27 
16  30 
16  32 
16  34 
16  36 
16  38 
16  40 
16  42 


18.80 
22.91 
27.27 
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GKBENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

•  Name  and  Dlreotion 
of  Oliijeet. 

Noon. 

1 

P.L. 

of 
Diff. 

iu>»* 

P.L. 

of 
Dlff. 

VIb. 

P.L. 

of 
Diff. 

IX»» 

P.L. 

of      1 
Diff. 

1 

0         t        tt 

0         i        tt 

105  2^  56 

«       f      I' 

1 

8pica 

W. 

1012  19  56 

Se95 

103  52  21 

9887 

9880 

106  57  41 

8873 

Ajitares 

W. 

56  26    2 

8899 

57  58  31 

9685 

.59  31     9 

98n 

61     3  57 

9800 

a  Pe^si 
a  Arietis 

E. 

.52  19  17 

3461 

50  58    9 

3479 

49  37  21 

3499 

48  16  .56 

3589 

E. 

92    4  40 

9945 

90  33  18 

9938 

89    1  47 

9930 

87  30    6 

9033 

Jupiter 

E. 

107  J9  46 

9968 

105  48  53 

9061 

104  17  51 

9959 

102  46  38 

9046 

2 

Antares 

W. 

68  50  28 

9889 

70  24  18 

9891 

71  58  19 

9819 

73  32  31 

9803 

a  Arietis 

E. 

79  49  17 

9883 

78  16  37 

9876 

76  43  48 

9869 

75  10  49 

9860 

JUPITBR 

E. 

95    8    4 

9904 

93  35  50 

8894 

92    3  24 

9886 

90  30  47 

S876 

Aldebaran 

E. 

110  16  27 

9887 

108  43  52 

98n 

107  11     4 

9868 

105  38    4 

9859 

3 

Antares 

W. 

81  26  30 

8756 

83    1  55 

9747 

84  37  33 

9737 

86  13  24 

9797 

a  AqiiiliB 

W. 

43  56  42 

5030 

44  53  14 

4801 

45  51  36 

4764 

40  51  42 

4646 

a  Arietis 

E. 

67  23  14 

9810 

65  49  1 1 

8811 

64  14  58 

9803 

62  40  34 

9795 

Jupiter 

E. 

82  44  43 

9899 

81  10  53 

8890 

79  36  51 

9810 

78    2  36 

9799 

Aldebaran 

E. 

97  49  57 

9800 

96  15  41 

8799 

94  41  12 

9780 

93    6  30 

9779 

Suit 

E. 

131  34  25 

3193 

130    6  43 

3110 

128  38  46 

3099 

127  10  35 

3087 

4 

Antares 

W. 

94  16    4 

9674 

95  53  19 

9069 

97  30  50 

9659 

99    8  35 

9640 

a  Aqiiil» 

W. 

52  15    9 

4161 

53  23  53 

4107 

54  33  48 

4038 

55  44  50 

3979' 

a  Arietis 

E. 

54  45  55 

9756 

53  10  29 

9747 

51  'M  52 

9740 

49  59    5 

9733 

Jupiter 

E. 

70    7  54 

9746 

68  32  15 

9735 

66  56  21 

9793 

65  20  U 

9719 

Aldebaran 

E. 

85    9  34 

9796 

as  33  29 

9715 

81  57    9 

9704 

80  20  35 

9603 

Suit 

E. 

119  46    0 

3096 

118  16  20 

3014 

116  46  24 

3001 

115  16  12 

9989 

J 

5 

a  Aquilas 

W. 

61  55    6 

3703 

63  11  50 

3657 

64  29  23 

3614 

65  47  42 

I 
3575 

Fomalhaut 

W. 

29  a3  43 

3489 

30  54  27 

3387 

32  16  58 

3309 

33  41     7 

a  Arietis 

E. 

41  58     1 

9704 

40  21  26 

9701 

38  44  47 

0608 

37    8    5 

S898| 

Jupiter 

E. 

57  15  36 

9653 

55  37  53 

9640 

53  59  53 

9699 

52  21  37 

9616 

Aldebaran 

E. 

72  14    4 

9636 

70  36    1 

9697 

68  57  43 

9616 

67  19  10 

9604 

Sun 

E. 

107  41  12 

9993 

106    9  22 

9000 

104  37  14 

9805 

103    4  49 

9881 

1 

6 

a  AquiliB 

• 
W. 

72  29  33 

3409 

73  51  47 

3374 

75  14  33 

3346 

76  37  51 

3390 

Fomalhaut 

W. 

41     1  38 

9946 

42  32  59 

9904 

44    5  13 

9864 

45  38  18 

9897 

J  UPITER 

E. 

44    6    2 

9S54 

42  26    4 

9541 

40  45  46 

9589 

39    5  15 

8517 

Aldebaran 

E. 

59    2  36 

9551 

57  22  33 

8540 

55  42  15 

9530 

54     1  43 

9S80, 

Suzf 

E. 

95  18  14 

9811 

93  44    0 

9707 

92    9  28 

9789 

90  34  37 

976l<i 

7 

aAquiliB 

W. 

83  41  24 

3910 

85    7  21 

3103 

86  a*)  39 

3176 

88    0  17 

3169 

Fonaalhaut 

W. 

53  34  48 

9673 

55  U    4 

9647 

56  49  55 

9693 

58  28  19 

9599 

aPegasi 
Aldebaran 

W. 

36    6    2 

3461 

37  27  10 

3364 

38  50    8 

3976 

40  14  47 

319f  ' 

E. 

45  35  50 

9477 

43  54    5 

8471 

42  12  11 

8466 

40  30  10 

9469 

Suif 

E. 

82  35  37 

9096 

80  58  52 

8688 

79  21  48 

9668 

77  44  25 

9659 

8 

o  Aquiln 

W. 

95  17  24 

3106 

96  45  26 

3100 

98  13  36 

3095 

99  41  52 

3099 

Fomalhaut 

W. 

66  48    1 

9495 

68  29  21 

84T7 

70  11     7 

9460 

71  53  17 

9443 

aPegasi 

W. 

47  39    5 

9898 

49  11  27 

8859 

50  44  48 

9809 

52  19    4 

9?60 

Sun 

E. 

69  32  44 

8585 

67  53  28 

9579 

66  13  55 

9559 

64  34    4 

9547 

9 

Fomalhaut 

W. 

80  29  44 

9370 

82  14    2 

9368 

83  58  37 

8346 

85  43  29 

9336  i 

aPegasi 

W. 

60  22  14 

9619 

62    0  53 

9587 

63  40    6 

9663 

65  19  52 

9541 

Sun 

E. 

56  10  37 

9489 

54  29    9 

9479 

52  47  26 

8470 

51    5  30 

9460 

XIV. 
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GBBBM  WiOH  MBAN  TDfB. 

• 

LUNAB  DI8TANCS8. 

• 

•••9 

1 

ofOltfMt. 

Midnight. 

P.L. 

of 

IMft 

xvi>. 

P.L. 

of 

DIff. 

XVIIP>- 

P.L. 

of 

Dift 

XXP>. 

P.L. 

of 

DIA 

Spica 

W. 

108  30  35 

9685 

o         t       tt 

110    3  39 

9857 

llf  36  53 

9849 

113^  lo'  li 

9841 

All  tares 

w. 

63  38  55 

9809 

64  10    3 

9854 

65  43  21 

9846 

G7  16  49 

9638 

a  PejipBfli 
a  Anetis 

£. 

46  56  56 

8548 

45  37  25 

3578 

44  18  27 

8611 

43    0    5 

3649 

E. 

85  58  16 

9915 

84  26  16 

9907 

82  54    6 

9809 

81  21  46 

9899 

JUPITKR 

£. 

101  15  16 

9S97 

99  43  44 

9998 

98  12    1 

9090 

96  40    8 

9919 

3 

Ant2ires 

W. 

75    6  55 

8795 

76  41  30 

9785 

78  16  18 

9775 

79  51  18 

9766 

oArietis 

£. 

73  37  39 

9659 

72    4  19 

9844 

70  30  48 

9835 

68  57    6 

9638 

Jupiter 

E. 

88  57  58 

9868 

87  24  58 

9858 

85  51  45 

9648 

84  18  20 

9839 

Aldebaran 

E. 

104    4  52 

9848 

102  31  27 

9839 

100  57  50 

98n 

99  24    0 

9819 

3 

Antarefl 

W. 

87  49  28 

9716 

89  25  46 

9706 

91     2  18 

9696 

9239    4 

9685 

or  AquiliB 

W. 

47  53  27 

4539 

48  56  45 

4439 

50    1  31 

4347 

51    7  40 

4961 

a  Anetis 

£. 

61    5  59 

9767 

59  31  14 

9779 

57  56  18 

sni 

56  21  12 

9768 

JOPITIR 

E. 

76  28    7 

9769 

74  53  25 

9779 

73  18  29 

9768 

71  43  19 

97S6 

Aldebaran 

E. 

91  31  34 

9769 

89  56  25 

9758 

88  21    2 

9747 

86  45  25 

9737 

SU5 

E. 

125  42  10 

8075 

124  13  30 

3063 

122  44  35 

3651 

121  15  25 

8OS0 

4 

Antares 

W. 

100  46  36 

96» 

102  24  52 

9616 

104    3  25 

9604 

105  42  14 

9903 

aAquila» 

W. 

56  56  57 

3919 

58  10    5 

3855 

59  24  11 

3801 

60  39  12 

3750 

orArietis 

E. 

48  23    9 

9796 

46  47    4 

9790 

45  10  51 

9714 

43  34  30 

9706 

JirpiTBR 

E. 

63  43  48 

9701 

62    7    9 

9669 

60  30  14 

9677 

58  53    3 

9605 

Aldebaran 

£. 

78  43  46 

9683 

77    6  43 

9679 

75  29  25 

9660 

73  51  52 

9649 

Son 

£. 

113  45  45 

9976 

112  15    2 

9969 

110  44    2 

9949 

109  12  45 

9936 

5 

oAqailsD 

W. 

67    6  44 

3536 

68  26  28 

3500 

69  46  52 

3466 

71    7  54 

3433 

Fonialhaut 

W. 

35    6  45 

3156 

36  33  44 

3096 

38    1  56 

3043 

39  31  16 

9B83 

at  Arietis 

E. 

,35  31  22 

9688 

33  54  40 

9701 

32  18    2 

9705 

30  41  29 

9719 

JorrrKR 

£. 

50  43    4 

9604 

49    4  14 

9591 

47  25    7 

9579 

45  45  43 

9506 

Aldebaran 

£. 

65  40  21 

9S94 

64     1  18 

9563 

62  21  59 

9579 

60  42  25 

9561 

Son 

E. 

101  32    6 

9867 

99  59    5 

9853 

98  25  46 

9839 

96  52    9 

9895 

6 

aAquils 

W. 

78    1  39 

8995 

79  25  56 

8979 

80  50  40 

8960 

82  15  50 

Fomalhaut 

W. 

47  12  11 

9799 

48  46  49 

9760 

50  22    9 

9780 

51  58    9 

9701 

JCFITBR 

E. 

37  24  26 

9505 

35  43  20 

9493 

34    1  57 

9489 

32  20  18 

9470 

Aldebaran 

£. 

52  20  58 

9510 

50  39  59 

9509 

48  58  48 

9493 

47  17  25 

9465 

8o(f 

£. 

88  59  27 

9753 

87  23  58 

9739 

85  48  10 

97S5 

84  12    3 

9710 

7 

a  Aquils 

W. 

89  27  12 

3148 

90  54  24 

3135 

92  21  51 

3194 

93  49  32 

3114 

Fomnlbftut 

W. 

60    7  16 

9576 

61  46  44 

9566 

63  26  41 

9534 

65    7    7 

9514 

aPegasi 

W. 

41  41    0 

3195 

43    8  39 

3061 

44  37  36 

8009 

46    7  46 

9947 

Aldebaran 

£. 

38  48    3 

9459 

37    5  52 

9456 

35  23  40 

•458 

33  41  28 

9461 

Son 

E. 

76    6  42 

9639 

74  28  40 

9696 

72  50  20 

9619 

71  11  41 

9599 

8 

crAquiln 

W. 

101  10  11 

3091 

102  38  31 

3093 

104    6  49 

3095 

105  35    5 

9098 

Fomalbaut 

W. 

73  a5  51 

9496 

75  18  48 

9419 

77    2    6 

9397 

78  45  45 

9863 

ttPegast 

W. 

53  54  12 

9733 

55  30    8 

9809 

57    6  49 

9668 

58  44  12 

9639 

Son 

E. 

62  53  56 

9535 

61  13  31 

9589 

59  32  49 

9611 

57  51  51 

9499 

9 

Fomalhaut 

W. 

87  28  36 

9396 

89  13  57 

9317 

90  59  32 

9309 

92  45  19 

9801 

1 

aPegaai 

W. 

67    0    8 

9581 

68  40  52 

9509 

70  22    3 

9485 

72    338 

9469 

1 

1 

Sun 

£. 

49  23  21 

9459 

47  41    0 

9444 

45  58  28 

9486 

44  15  45 

9430 
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GKEEMWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

og 

10 

Kftme  and  Direotioii 
of  OltJect. 

Noon. 

P.L. 

of 

Diff. 

uv^ 

P.L. 
of 

Diff. 

Vlh. 

P.L. 

of 

Dlff. 

ix»>. 

P.L. 

of 

Dlff. 

Fomalhaut 

W. 

O           t         If 

94  31  17 

9995 

96  17  24 

9989 

98    3  46' 

9984 

O          /        i» 

99  50    3 

9961 

a  Pe^osi 
a  Arietis 

W. 

73  45  35 

9454 

75  27  53 

9441 

77  10  29 

9499 

78  53  22 

9419 

W. 

30  17  26 

9309 

32    3  23 

9975 

33  49  59 

8951 

35  37  11 

9931 

Sun 

E. 

42  32  53 

9494 

40  49  53 

9419 

39    6  46 

9415 

37  23  33 

9413 

11 

a  Pe^fli 
a  Arietis 

W. 

87  30  52 

9386 

89  14  47 

9383 

90  58  46 

9389 

92  42  47 

93K2 

W. 

44  39  40 

9161 

46  29    7 

9159 

48  18  47 

9144 

50    8  liil 

9138 

Sazf 

E. 

28  47    6 

9419 

27    3  58 

9496 

25  21    0 

9437 

23  38  18 

'94.S1 

15 

Sqn 

W. 

27  10  15 

9670 

28  47  35 

9681 

30  24  41 

9999 

32    1  32 

9704 

Spica 

£. 

62  40  16 

9994 

60  54    8 

9310 

59    8  23 

9396 

57  23    2 

9344 

Ajitares 

E. 

108  33  40 

9U91 

106  47  27 

9307 

105     1  38 

9393 

103  1«>  12 

9:09 

16 

Sun 

W. 

40    1  18 

9770 

41  36  14 

9705 

43  10  49 

9819 

44  45     1 

9899 

Spica 

E. 

48  42  30 

9431 

46  59  39 

9449 

45  17  14 

9467 

43  35  14 

9485 

Antares 

E. 

94  35    8 

9496 

92  52  10 

9443 

91     9  37 

9461 

89  27  29 

9479 

17 

Sun 

W. 

52  30  21 

9919 

54    2  16 

9938 

55  33  47 

9956 

57     4  55 

997;i 

Venus 

W. 

31  57    9 

3010 

.3.3  27    9 

3098 

34  56  47 

3046 

36  26    3 

3065 

Spica 

E. 

35  11  40 

9577 

33  32  14 

9596 

31  53  14 

9615 

30  14  40 

9634 

Antares 

E. 

81    3    5 

9569 

79  23  27 

9586 

77  44   13 

9604 

76    5  24 

9699 

18 

Sun 

W. 

64  34*59 

3064 

m    3  53 

3081 

67  32  26 

3098 

69    0  38 

3114 

Venus 

W. 

43  46  49 

3154 

45  1.3  53 

3171 

46  40  37 

3188 

48    7    0 

3906 

Regulus 

W. 

32  16  10 

9738 

33  52    0 

9751 

35  27  32 

9766 

37    2  45 

9r9 

Antares 

E. 

67  57  12 

9707 

66  20  42 

9794 

64  44  34 

9741 

63    8  48 

9756 

19 

Sun 

W. 

76  16  40 

3196 

77  42  55 

3910 

79    8  52 

3995 

80  34  :)2 

3939 

Venus 

W. 

55  13  56 

3987 

56  38  23 

3309 

58    2  32 

3317 

59  26  24 

3339 

Regulus 

W. 

44  54  16 

9849 

46  27  40 

9869 

48    0  48 

9875 

49  33  39 

9887 

Antares 

E. 

55  15    5 

9839 

53  41  19 

9846 

52    7  51 

9860 

50  34  41 

9873 

a  AquiliB 

E. 

104  19  26 

3793 

ia3    3    3 

3796 

101  46  43 

3799 

100  30  27 

3733 

20 

Sun 

W. 

87  38  48 

3306 

89    2  54 

3317 

90  26  46 

3398 

91  50  25 

3338 

Venus 

W. 

66  21  42 

3396 

67  44     1 

3410 

69    6    6 

3491 

70  27  59 

3433 

Regulus 

W. 

57  14    1 

9946 

58  45  22 

9956 

60  16  30 

9966 

61  47  25 

9976 

Antares 

E. 

42  52  57 

9935 

41  21  22 

9946 

39  50     1 

9956 

38  18  53 

9966 

a  Aquilie 

E. 

94  10  34 

3768 

92  54  58 

3776 

91  39  31 

3786 

iH)  24  14 

3795 

21 

Sun 

W. 

98  45  43 

3386 

100    8  15 

3395 

101  30  37 

3409 

102  52  51 

3409 

Venus 

W. 

77  14  25 

3480 

78  35  11 

3488 

79  55  49 

3496 

81  16  18 

3503 

Regulus 

W. 

69  19    8 

3018 

70  48  58 

3096 

72  18  39 

3039 

73  48  12 

3039 

Saturn 

W. 

30  18  17 

3035 

31  47  46 

3043 

33  17    6 

3049 

34  40  \^ 

3056 

a  Aquiln 

E. 

84  10  30 

3859 

82  56  21 

3866 

81  42  26 

3878 

80  28  44 

3899 

22 

Sun 

W. 

109  42    8 

3439 

111    3  40 

3443 

112  25    8 

3447 

113  46  31 

3450 

Venus 

W. 

87  56  56 

3531 

89  16  46 

3535 

90  36  32 

3538 

91  56  14 

3549 

Regulus 

W. 

81  14  10 

3064 

82  43    4 

3067 

84  11  54 

3071 

85  40  39 

3073 

Saturn 

W. 

42  10  30 

3081 

43  39    3 

3085 

45    7  31 

3088 

46  35  55 

3091 

Spica 

W. 

27  10  55 

3069 

28  39  43 

3071 

30    8  28 

3073 

31  37  10 

3075 

a  Aquiln 

E. 

74  23  59 

3071 

73  11  51 

3990 

72    0    2 

4010 

70  48  32 

4099 

Fomaliiaut 

£. 

101    7  18 

3959 

99  42  18 

3961 

98  17  21 

3963 

96  52  26 

3965 
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• 
OB££l<WiOH  iSEAS  TIMB. 

LUKAB  DJUriANCES. 

% 

10 

Hmio  uid  Dlnetlon 
ofOI^Mi. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 
of 

Dur: 

xvm»». 

P.L. 
of 

Dim 

XXP>. 

P.L. 

of 

Fomalhaut 

W. 

O            0            it 

101  36  31 

9978 

10jf23'   S 

9976 

O          f        It 

105    9  38 

9976 

lO&si  13 

vn 

aPe^i 

W. 

80  36  29 

9410 

82  19  50 

9409 

84    3  22 

9396 

85  47    3 

9398 

aAnetis 

W. 

37  24  53 

9919 

39  13    2 

9196 

41     1  35 

9183 

42  50  28 

9170 

Sum 

E. 

35  40  17 

9411 

33  56  58 

9411 

32  13  39 

9419 

30  30  21 

9414 

11 

aPe^i 
aAnetiB 

W. 

94  26  48 

9389 

96  10  48 

9385 

97  54  44 

9369 

99  38  35 

9394 

W. 

51  58  40 

9133 

53  48  49 

9130 

55  39    3 

9196 

57  29  22 

9195 

Bur 

£. 

21  55  56 

9470 

20  14    1 

9496 

18  32  41 

9995 

16  52    3 

9560 

15 

Sun 

W. 

33  38    7 

9717 

35  14  24 

9739 

36  50  22 

9747 

38  26    0 

9769 

Spica 

E. 

55  38    6 

9361 

53  53  35 

9378 

52    9  28 

9895 

50  25  46 

9413 

AntarM 

E. 

• 

101  31  10 

9356 

99  46  32 

9373 

98    2  19 

8391 

96  18  31 

9408 

16 

Son 

W. 

46  18  51 

9847 

47  52  18 

9865 

49  25  22 

9883 

50  58    3 

9901 

Spica 

E. 

41  53  40 

9504 

40  12  32 

9589 

38  31  49 

9640 

36  51  32 

9569 

Antarea 

E. 

87  45  46 

9487 

86    4  29 

9515 

84  23  36 

9533 

82  43    8 

9551 

17 

Suit 

W. 

58  35  41 

9B99 

60    6    4 

3010 

61  36    4 

3097 

63    5  43 

3046 

Vknos 

W. 

37  54  56 

3083 

39  23  27 

3101 

40  51  36 

3119 

42  19  23 

3136 

Spica 

£. 

28  36  31 

9063 

26  58  48 

9879 

25  21  31 

9809 

23  44  40 

9710 

Antarea 

E. 

74  26  59 

9830 

72  48  57 

9657 

71  11  19 

9674 

69  34    4 

9681 

18 

Son 

W. 

70  28  30 

3181 

71  56    2 

3148 

73  23  14 

3163 

74  50    7 

3180 

Vbicob 

W. 

49  33    2 

3893 

50  58  44 

3939 

52  24    7 

3955 

53  49  11 

veil 

Reguius 

W. 

38  37  40 

9794 

40  12  16 

9806 

41  46  34 

9881 

43  20  34 

9635 

Antarea 

£. 

61  33  23 

9779 

59  58  18 

9788 

58  23  34 

9803 

56  49  10 

9818 

19 

Snir 

W. 

81  59  55 

3853 

83  25    1 

3980 

84  49  52 

3880 

86  14  27 

3999 

Vaifus 

W. 

60  49  59 

3345 

62  13  18 

3358 

63  36  21 

3379 

64  59    9 

3386 

Regalua 

W. 

51    6  14 

9900 

52  38  33 

9919 

54  10  37 

9994 

55  42  26 

9935 

Antarea 

E. 

49    1  48 

9886 

47  29  11 

9899 

45  56  51 

9911 

44  24  46 

9994 

aAquilcB 

.£. 

99  14  15 

3739 

97  58    9 

8746 

96  42  10 

3799 

95  26  18 

3760 

20 

Soff 

W. 

93  13  52 

3350 

94  37    6 

3350 

96    0    9 

3809 

97  23    1 

8378 

Vaifus 

W. 

71  4a  38 

3443 

73  11     6 

3453 

74  32  2;J 

3463 

75  53  29 

3471 

Regulua 

W. 

63  18    8 

9965 

64  48  39 

9994 

66  18  59 

3009 

67  49    9 

3011 

Antarea 

£. 

36  47  58 

9976 

a?  17  15 

9006 

33  46  44 

9994 

32  16  24 

3003 

aAquila 

E. 

89    9    7 

3805 

87  54  10 

3817 

86  39  25 

3897 

85  24  51 

3840 

21 

Sun 

W. 

104  14  57 

3416 

105  36  55 

3493 

106  58  46 

809 

108  20  30 

3434 

Vbnus 

W. 

82  36  39 

3S09 

83  56  53 

3516 

85  17    0 

3091 

8637    1 

3590 

Regulna 

W. 

75  17  37 

3044 

76  46  55 

3000 

78  16    6 

3065 

79  45  11 

3060 

SATOaN 

W. 

36  15  22 

3069 

37  44  18 

3067 

39  13    8 

3073 

40  41  52 

3077 

a  AquikB 

E. 

79  15  16 

3907 

78    2    3 

3899 

76  49    6 

3937 

75  36  24 

3854 

» 

Sun 

W. 

115    7  51 

3454 

116  29    7 

3456 

117  50  20 

3458 

119  11  31 

3461 

Vbnus 

W. 

93  15  52 

3545 

94  35  27 

3546 

95  55    0 

3548 

97  14  31 

3590 

Regulus 

W. 

87    9  21 

3076 

88  38    0 

3078 

90    6  36 

3079 

91  35  11 

3081 

Satubn 

W. 

48    4  16 

3083 

49  32  34 

3096 

51    0  49 

3097 

52  29    2 

3088 

Spica 

W. 

33    5  50 

3077 

34  34  28 

3078 

36    3    4 

3079 

37  31  39 

3079 

a  Aquiln 

E. 

69  37  21 

4050 

68  26  31 

4074 

67  16    4 

4097 

66    5  59 

4199 

Fomalhaut 

B. 

95  27  33 

3906 

94    2  42 

3967 

92  37  52 

3906 

91  13    3 

3970 
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XVII. 


GBBBSrWIOH  MBAK  TDfB. 


LinrAB  oiKCAiroBS. 


38 


24 


25 


26 


37 


28 


29 


30 


31 


Naaie  Mid  Dlxestton 
of  OtiJeot. 


V«wui  W. 

Reguliis  W. 

Saturit  W. 

Spica  W. 

aAqui]»  E . 

Fomalhaut  £  • 

Saturn  W. 

Spica  W. 

a  Aquilas  £  . 

Fomalhaut  E . 

a  Pegasi  E  . 

Saturn  W. 

Spica  W. 

a  AquilfB  £  . 

Fomalhaut  E . 

a  Pegasi  E  . 

'  Saturn  W. 

Spica  W. 

Antarea  W. 

Fomalhaut  £ . 

a  Pegasi  £  . 


Spica 
Ajitarea 
Fomalhaut 
a  Pe^i 
a  Ariotia 

Spica 
Ajitares 
aPepfaai 
a  Arietis 


Antarea  W. 

a  Arietia  E . 

Jupiter  E  . 

Aldebaran  E . 

Antarea  W. 

a  Aquils  W. 

a  Arietia  £ . 

JUPITBR  £  . 

AJdebaran  £ . 

Antarea  W. 

a  Aqnilte  W. 

a  Arietia  E . 

JUPIIBR  £. 

Aldebaran  £ . 


Noon. 


98  34  6 
93  3  44 
53  57  13 
39    0  14 

64  56  19 
89  48  16 

65  42  48 
50  49  12 
55  56  34 
78  30  20 

99  33  12 

77  31  13 
62  41  22 
47  41  40 
67  12  31 

88  32  35 

89  25  43 
74  39  49 
28  45  17 
55  55  36 
77  26  45 


w. 

86  47    0 

w. 

40  52  38 

£. 

44  44  25 

£. 

66  17  57 

£. 

107  26  47 

W. 

99    4  41 

W. 

53  10  36 

E. 

55  11  21 

£. 

95  17  42 

65  40  13 

82  56  44 

102  57  34 

113  25  19 

78  22  3 
42  5  48 
70  24  14 

90  26    9 
100  53  49 

91  16  21 
50  3  10 
57  41  1 
77  42  12 
88    9  11 


P.L. 

of 

Diir. 


»51 

aoaa 

3100 

aoeo 

4150 


4438 

3873 
3409 


4867 
3974 


3017 


3980 


3931 


3877 
8810 

9798 
9847 


9783 

9784 
9781 


4301 
9797 
9713 
9710 


m^ 


It 


99  53  38 
94  32  16 
55  25  23 

40  28  48 

63  47  5 
88  23  30 

67  11  7 

52  17  59 
54  51  47 
77  5  37 

98  10  58 

79  0  8 

64  10  46 
46  44  19 

65  47  49 

87  936 

90  55  35 
76  10  12 
30  15  40 
54  31  13 
76  3  15 

88  18  37 

42  24  16 

43  21  28 
64  54  21 

105  56  17 

100  37  41 
54  43  39 

53  48  38 
93  45  44 

67  14  46 
81  23  17 

101  24  19 
111  52  7 

79  58  9 
42  58  57 

68  49  24 
88  51  20 

99  18  56 

92  54  1 
51  10  2 
56  4  57 
76  5  50 
86  32  44 


P.L. 
of 


3551 
8080 
8100 
3080 
4177 


VP. 


4486 


8067 
3034 
6063 
3974 


9894 


9876 


9867 
3300 

9807 

9787 


9818 
9649 

9716 
5131 
9775 
9775 
9779 


4917 
9791 
9704 
9701 


lOf  12  Sk 

96  0  48 
56  53  33 
41  57  22 

62  38  17 

86  58  44 

68  39  30 
53  46  49 
53  47  43 
75  40  53 
96  48  87 

80  29  10 
65  40  17 
45  48  13 
64  23  7 
85  46  33 

92  25  36 
77  40  43 
31  46  12 

53  6  56 
74  39  42 

89  50  23 
43  56  5 
41  58  51 

63  30  46 
104  25  37 

102  10  52 
56  16  53 
52  26  10 
92  13  34 

68  49  31 

79  49  40 

99  50  53 

110  18  43 

81  34  27 
43  54  11 
67  14  23 
87  16  20 
97  43  51 

94  31  53 
52  18  12 

54  28  45 
74  29  16 

64  56    5 


P.  L. 

of 

Dm, 


3661 


3100 
3080 
4907 
aB71 

3087 
3064 

4640 


3801 


5168 


8078 
9977 
3300 


0817 
9916 
3409 


8404 


9779 
9831 


9707 
4079 
9767 
9766 
9763 


4130 
9716 


DO* 


10!S82a4 

3561 

97  29  20 

3068 

58  21  43 

3100 

43  25  56 

3076 

61  29  58 

4999 

85  33  59 

3979 

70  7  56 
55  15  43 
52  44  26 
74  16  9 
95  26  10 

81  58  18 
67  9  54 

44  53  27 
62  58  26 

84  23  25 

93  55  46 
79  11  23 
33  16  53 
51  42  45 
73  16  7 

91  22  20 

45  28  4 
40  36  37 
62  7  18 

102  54  45 

108  44  14 
57  50  18 

51  3  58 
90  41  14 

70  24  27 

78  15  52 

98  17  15 

108  45  6 

83  10  57 
44  51  23 
65  39  12 

85  41  8 
96  8  34 

96  9  57 
53  27  36 

52  52  26 
72  52  30 
83  19  15 


P.L 
of 


3063 
3060 
4506 
3979 
3386 

3047 
3093 
5881 
3976 
3351 


9979 
9870 


I 


3330  , 


9808 
3495 
3339 
9861 

9849 

9840 
3490 


9768 
9899 
9899 


I 
9608 

4841  • 
9760  ! 
9757 
9753 


4068 
9710 
9687 


xvm. 


JULY,  1893. 


127 


GBBBNWIOH  MEAIT  T 

• 

jul^^^H 

LUNAR  DISTAJNICE0. 

Nme  Mid  IMrMtkm 
ofOI^Mt. 

Midnight. 

P.L. 

of 

Diff. 

XVk. 

P.L. 

of 

Diff. 

xvm>^ 

P.L. 
of 

Diff: 

XXP>- 

P.L. 

of 

Diff. 

S3 

Vcifus 

W. 

loS  5]'  5^ 

3549 

105  11'  3^ 

3548 

106  30'53 

3646 

107  50  36 

3945 

Regulus 

W. 

96  57  53 

3061 

100  36  35 

3079 

101  55    0 

3078 

103  33  36 

3077 

Satvui 

W. 

59  49  53 

3099 

61  18    4 

3007 

63  46  17 

3006 

64  14  31 

3094 

Spica 

W. 

44  54  33 

3078 

4633    9 

3076 

47  51  48 

3074 

49  30  39 

3073 

aAquiln 

E. 

6033    9 

«74 

59  14  53 

4310 

58    8    9 

4350 

57    3    3 

4393 

Fomalhaut 

E. 

84    9  15 

3979 

83  44  31 

3979 

81  19  47 

3979 

79  55    3 

3973 

34 

Saturn 

W. 

71  36  36 

3060 

73    5    0 

3076 

74  33  39 

3079 

76    3  S3 

3067 

Spica 

W. 

56  44  41 

3066 

58  13  44 

3053 

59  43  51 

3046 

61  13    4 

3044 

aAquiln 

£. 

51  41  56 

48S0 

50  40  34 

4797 

49  39  47 

4800 

48  40  11 

4880 

Fomalhaut 

E. 

73  51  35 

3979 

71  36  41 

3973 

70    1  58 

3979 

68  37  14 

3973 

aPegasi 

E. 

94    336 

3381 

93  41    0 

3977 

91  18  17 

3379 

89  55  39 

3367 

35 

Satuui 

W. 

83  37  33 

30« 

84  56  53 

3095 

86  36  33 

3099 

87  55  59 

3093  , 

Spica 

W. 

68  39  38 

3016 

70    9  39 

3011 

71  39  38 

3005 

73    9  34 

9096 

aAquils 

E. 

44    0    6 

6408 

43    8  17 

6647 

43  18    6 

6701 

41  39  40 

5879 

Fomalhaut 

E. 

61  33  47 

3978 

60    9  10 

3980 

58  44  35 

3983 

57  30    4 

3986 

1 

aPegaai 

E. 

83    0  13 

3347 

81  36  56 

3346 

80  13  36 

3341 

78  50  13 

3338 

26 

Saturn 

W. 

95  36    4 

9960 

96  56  31 

9061 

96  37    8 

9973 

99  57  54 

9906 

1 

Spica 

W. 

80  43  11 

9964 

83  13    9 

9957 

83  44  16 

9948 

85  15  33 

9941 

1 

Antarea 

W. 

34  47  43 

9963 

36  18  43 

9966 

37  49  51 

9947 

39  31  10 

9940 

Fomalhaut 

E. 

50  18  43 

3316 

48  54  50 

3396 

47  31    8 

3337 

46    7  39 

3350 

aPegaai 

E. 

71  53  30 

3999 

70  38  53 

3396 

69    5  13 

3398 

67  41  34 

3330 

37 

Spica 

W. 

93  54  37 

9901 

94  36  45 

9693 

95  59  13 

9864 

97  31  53 

9876 

Ajitarefl 

w. 

47    0  13 

9m 

48  33  33 

9891 

50    5    3 

9883 

51  37  44 

9874 

Fomalhaut 

E. 

39  14  49 

3463 

37  53  33 

3485 

36  33  51 

3909 

35  13  51 

3565 

aPe^aai 
aAnetia 

E. 

60  43  53 

3345 

59  30  33 

3361 

57  57  30 

3368 

56  34  16 

3366 

E. 

101  33  43 

9900 

99  53  30 

9949 

98  31    5 

9094 

96  49  39 

9995 

38 

Spica 

W. 

105  17  48 

9634 

106  51  33 

9695 

108  35  38 

9616 

109  59  35 

9607 

Antarea 

W. 

59  33  54 

9631 

60  57  43 

9809 

63  31  41 

9814 

64    5  51 

9605 

aPtenoi 
aAiietia 

E. 

49  43    4 

3436 

48  30  31 

3461 

46  59  33 

3486 

45  38  43 

3514  - 

E. 

89    843 

9681 

87  35  59 

9873 

86    3    5 

9664 

84  30    0 

9666  ! 

30 

Autarea 

W. 

71  59  35 

9760 

73  34  55 

9798 

75  10  36 

9743 

76  46    9 

9735  1 

aArietis 

E. 

76  41  53 

9615 

75    7  44 

9806 

73  33  34 

8796 

71  58  54 

9791 

JcFITUt 

E. 

96  43  35 

9890 

95    9  33 

9611 

93  35  10 

9809 

93    0  45 

9794  i 

1 
1 

Aldebarao 

E. 

107  11  16 

9819 

105  37  13 

9810 

104    3  58 

9800 

103  38  30 

9790; 

iao 

Antarea 

W. 

84  47  38 

9600 

86  34  31 

9681 

88    1  36 

9679 

89  38  53 

9664 

■ 

aAquils 

W. 

45  50  36 

4714 

46  51  14 

4907 

47  53  41 

4491 

48  57  41 

4391 

p 

aArietia 

E. 

64    3  53 

9793 

63  38  33 

9746 

60  53  44 

9740 

59  16  57 

9733 

Jcpma 

E. 

84    5  44 

9746 

8330    8 

9740 

80  54  31 

9731 

79  18  33 

9799  . 

Aldebaran 

E. 

94  33    5 

9744 

93  57  34 

9735 

91  31  31 

9797 

89  45  37 

9718 

31 

Antarea 

W. 

97  48  13 

9690 

99  36  40 

9619 

101    5  19 

9603 

103  44  10 

9594 

aAquils 

W. 

54  38    9 

4001 

55  49  48 

3936 

57    339 

3860 

58  16    9 

3896 

aArietia 

E. 

51  16    0 

9705 

49  39  37 

9761 

48    3  49 

9697 

46  26    5 

9604 

1 

JuriTKa 

E. 

71  15  33 

9678 

69  38  34 

9670 

68    1    4 

9661 

66  33  33 

9863 

j 

Aldebaian 

E. 

61  43  14 

9076 

80    5    3 

9666 

78  37  39 

9660 

76  50    5 

96oa 
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AT  GREENWICH  APPARENT  NOON. 


i 

4* 

o 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

BUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

auN. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

auN. 

Mod. 
Tues. 
Wed. 
Thur. 

Frid. 


4 

a 

o 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoenilon. 


K      m      ■ 

8  47  21.47 

8  51  13.87 

8  55  5.67 

8  58  56.90 

9  2  47.54 
9     6  37.60 

9  10  27.09 

9  14  16.00 

9  18  4.34 

9  21  52.12 

9  25  39.34 

9  29  25.99 

9  33  12.09 

9  36  57.63 

9  40  42.63 

9  44  27.10 

9  48  11.02 

9  51  54.43 

9  55  37.33 

9  59  19.73 

10    3  1.64 

10  6  43.08 
10  10  24.06 
10  14    4.60 

10  17  44.70 

10  21  24.41 

10  25  3.72 

10  28  42.68 

10  32  21.28 

10  35  59.55 

10  39  37.51 


10  43  15.18      9.064 


Dlff.  for 
1  Hour. 


8 

9.696 
.9.671 
9.647 

9.623 

9.596 
9.574 

9.550 
9.526 
9.502 

9.479 
9.456 
9.43\i 

9.40'.) 
9.386 
9.364 

9.341 
9.319 
9.297 

9.277 
9.256 
9.236 

9.217 
9.198 
9.180 

9.163 
9.145 
9.131 

9.116 
9.101 
9.088 
9.075 


Apparent 
Declination. 


ti 


N.17  54  48.8 
17  39  25.5 
17  23  45.0 


17  7 
16  51 
16 


47.5 

33.2 

2.5 


16  18  15.6 
16  1  12.9 
15  43  54.6 

15  26  21.2 
15  8  32.7 
14  50  29.8 

14  32  12.5 
14  13  41.4 
13  54  56.7 

18  35  58.7 
13  16  47.9 
12  57  24.5 

12  37  48.9 
12  18  1.4 
11  58    2.2 

11  37  51.9 
11  17  30.6 
10  56  58.6 

10  36  16.4 

10  15  24.1 

9  54  22.1 

9  33  10.6 

9  11  50.0 

8  50  20.5 

8  28  42.5 

N.  8    6  56.2 


Dlff.  for 
1  Honr. 


>38.10 
38.83 
39.54 

-40.25 
40.94 
41.62 

-42.28 

42.94 
43.58 

-44.21 
44.82 
45.42 

-46.01 
46.58 
47.14 

-47.68 
48.21 
48.73 

-49.23 
49.72 
50.20 

-50.66 
51.11 
51.55 

-51.97 
52.38 
52.78 

-63.17 
53.54 
53.91 
64.26 

-54.59 


Semi- 
diameter. 


If 


5  48.09 
5  48.21 
5  48.34 

5  48.47 
5  48.61 
5  48.74 

5  48.89 
5  49.04 
5  49.19 

5  49.35 
5  49.51 
5  49.68 

5  49.85 
5  50.02 
5  50.21 

5  50.39 
5  50.58 
5  50.78 

5  50.98 
5  51.18 
5  51.38 

5  51.59 
5  51.80 
5  52.01 

5  52.22 
5  52.44 
5  52.65 

5  52.87 

5  53.09 

5  53.31 

5  53.54 


15  53.76 


Sidereal 
Time  of 
Semi- 
diameter 
Paaeing 
Meridian. 


66.61 
66.52 
66.43 

66.35 
66.26 
66.18 

66.09 
66.01 
65.92 

65.84 
65.76 
65.68 

65.60 
65.52 
65.44 

65.37 
65.29 
65.22 

65.15 
65.08 
65.01 

64.95 

64.88 
64.S2 

64.76 
64.70 
64.65 

64.59 
64.54 
64.49 
64.45 


S<|  nation  of 

Time, 

to  be 

Added  to 


Snbtraoted 

from 

Apparent 

Time. 


m       « 

6  4.19 

6  0.05 

5  55.31 

5  49.99 

5  44.10 

5  37.61 

5  30.56 

5  22.95 

5  14.75 

5  6.00 

4  56.69 

4  46.81 

4  36.39 

4  25.40 

4  13.88 

4  1.82 

3  49.22 

3  36.11 

8  22.49 

3  8.37 

2  53.76 

2  38.69 

2  23.16 

2  7.19 

1  50.78 

1  33.98 

1  16.80 

0  59.24 

0  41.34 

0  23.10 

0  4.56 


64.40      0  14.29 


Dlftfor 
1  Moor. 


• 
0.161 

0.185 

0.210 

0.234 
0.258 
0.282 

0.305 
0.329 
0.353 

0.376 
0.400 
0.423 

0.446 
0.469 
0.491 

0.514 
0.536 
0.557 

0.578 
0.599 
0.618 

0.638 
0.656 
0.675 

0.692 
0.708 
0.724 

0.739 
0.753 
0.766 
0.779 

0.791 


I 


Kon.— Tha  mean  ttma  af  aamidiamatar  paaiing  may  be  fbnnd  by  aabteaetinfc  Oa.lS  tsam  tha  aidaraai  ttma. 

The  alfA  —  praflxed  to  tha  honriy ohangaof  deoUnatlon  tadicatea  that  north dadliaationa  aMdooraaalaf. 
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AT  GBBBN  WIGH  MEAN  NOON. 

• 

1 

• 

5 

e 

1 

• 

1 
1 

THK  SUN'S 

BqtiAtionof 

Time, 

to  be 
Subtrsoted 

ftOtCk 

DUtfor 
IHonr. 

Sldenol 

Time, 

or 

Right  Aaeenaioo 

of 

KeaaSui. 

Bight  ▲MMdon. 

Bifllfor 
1  Hour. 

Apparent 
DeoUnation. 

I>iiLfor 
1  Hoor. 

Added  to 
Mean  Time. 

Tnea. 
Wed. 
Thur. 

1 

2 
3 

b     m       s 

8  47  20.49 
8  51  12.90 
8  55    4.72 

8 

9.696 
9.671 
9.647 

N.  17  54'  52.6 
17  39  29.4 
17  23  48.9 

-38.10 
38.83 
39.54 

m       ■ 

6    4.21 
6    0.07 
5  55.33 

0.160 
0.186 
0.210 

h     m      e     . 

8  41  16.28 
8  45  12.83 
8  49    9.39 

Prid. 

Sat 

SUIT. 

4 

5 
6 

8  58  55.96 

9  2  46.62 
9    6  36.70 

9.6Qa 
9.599 
9.575 

17    7  51.4 
16  51  37.1 
16  35    6.4 

-40.25 
40.94 
41.62 

5  50.01 

6  44.12 
5  37.64 

0.234 
0.258 
0.282 

8  53    6.95 

8  57    2.50 

9  0  69.06 

Mod. 
Taea. 
Wed. 

7 
6 
9 

9  10  26.21 
9  14  15.15 
9  18    3.51 

9.551 
9.587 
9.503 

16  18  19.5 
16     1  16.7 
15  43  58.4 

-42.29 

42.94 
43.58 

5  30.59 

6  22.98 
6  14.78 

0.305 
0.329 
0.353 

9  4  65.62 
9  8  62.17 
9  12  48.73 

Thar. 
Frid. 
Sat 

10 
11 
12 

9  21  51.31 
9  25  38.56 
9  29  25.24 

9.480 
9.457 
9.434 

15  26  24.9 
15    8  36.4 
14  50  33.3 

-44.21 
44.82 
45.42 

5    6.03 
4  66.72 
4  46.84 

0.376 
0.400 
0.423 

9  16  45.28 
9  20  41.84 
9  24  38.40 

auN. 

Moa. 
Tues. 

13 
14 
15 

9  33  11.37 
9  36  56.94 
9  40  41.97 

9.411 
9.388 
9.365 

14  32  16.0 
14  13  44.8 
13  55    0.0 

-46.01 
46.58 
47.14 

4  36.42 
4  25.43 
4  13.91 

0.446 
0.469 
0.491 

9  28  34.95 
9  32  31.51 
9  36  28.06 

Wed. 
Thar. 
Frid. 

16 
17 
18 

9  44  26.47 
9  48  10.43 
9  51  53.87 

9.343 
9.321 
9.999 

13  36     1.9 
13  16  60.9 
12  67  27.4 

-47.69 
48.22 

48.74 

4     1.85 
3  49.26 
3  36.14 

0.514 
0.536 
0.557 

9  40  24.62 
9  44  21.18 
9  48  17.73 

Sat 

suy. 

Moa. 

19 
20 
21 

9  55  36.81 

9  59  19.24 

10    3     1.19 

9.379 
9.958 
9.238 

12  37  51.6 
12  18    3.9 
11  68    4.6 

-^9.24 
49.73 
50.19 

3  22.52 
3    8.40 
2  53.79 

0.578 
0.599 
0.618 

9  52  14.29 

9  56  10.84 

10    0    7.40 

Tnes. 
Wed. 
Thor. 

22 
23 
24 

10    6  42.67 
10  10  23.69 
10  14    4.27 

9.219 
9.200 
9.182 

11  37  54.1 
11  17  32.6 
10  67    0.4 

-60.67 
61.13 
61.56 

2  38.72 
2  23.18 
2    7.21 

0.638 
0.656 
0.675 

10  4  3.95 
10  8  0.51 
10  11  57.06 

Frid. 
Sat 

any. 

25 
26 
27 

10  17  44.42 
10  21  24.17 
10  25    3.53 

9.165 
9.148 
9.132 

10  36  17.9 

10  15  25.4 

9  64  23.2 

-51.98 
62.39 
52.79 

1  60.80 
1  34  00 
1  16.81 

0.692 
0.708 
0.724 

10  15  63.62 
)0  19  50.17 
10  23  46.72 

Moa. 
Tues. 
Wed. 
Thar. 

28 
29 
30 
31 

82 

10  28  42.53 
10  32  21.18 
10  35  59.49 
10  39  37.50 

10  43  15.21 

9.118 
9.103 
9.090 
9.077 

9.066 

9  33  11.4 
9  11  60.6 
8  50  20.8 
8  28  42.5 

N.  8    6  56.0 

-63.18 
53.55 
53.92 
64.27 

-64.61 

0  69.26 
0  41.36 
0  23.10 
0    4.56 

0.739 
0.753 
0.766 
0.779 

0.791 

10  27  43.28 
10  31  39.83 
10  35  36.39 
10  39  32.94 

10  43  29.60 

0  14.29 

Tka 

MaidteoMtor  for  » 
» lifB  —  pnflxed  to  t 

a<ifiriMniim. 

Manooai 
iMhonzly 

■»7  be  MMUBod  tho  iHM  M  tl 
ehanjce  of  dedliaAtioB  Indloto 

latflBrapparait 
■  thAtnorthdMl 

BOOB. 

llBatloBa 

Djff.  flir  1  Hoar, 

<^  9*3565. 
(TabtollLI 

9 
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AT  GBEENWIOH  MEAN  NOON. 


I 

• 


o 
& 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


SI 


9 


O 


213 
214 
215 

216 
217 

218 

219 
220 
221 

222 
223 
224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 
23§ 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


TRITB  LOKGITUBB. 


// 


29  23  59.9 

30  21  25.4 

31  18  52.1 

32  16  20.0 

33  13  49.2 

34  11  19.7 

35  8  51.6 

36  6  24.8 

37  3  59.3 

38  1  35.2 

38  59  12.4 

39  56  50.9 

40  54  30.6 

41  52  11.4 

42  49  53.3 

43  47  36.4 

44  45  20.7 

45  43  6.1 

46  40  52.6 

47  38  40.2 

48  36  29.0 

49  34  18.9 

50  32  10.0 

51  30  2.5 

52  27  56.4 

53  25  51.7 

54  23  48.5 

55  21  47.0 

56  19  47.2 

57  17  49.2 

58  15  53.0 


159  13  58.7 


tt 


23  36.0 
21  1.4 

18  27.9 

15  55.6 
13  24.7 
10  55.1 

8  26.8 
5  59.8 
3  34.2 

1  10.0 
58  47.0 
56  25.3 

54  4.9 
51  45.6 
49  27.3 

47  10.3 
44  54.5 
42  39.7 

40  26.1 
88  13.5 
36  2.2 

33  52.0 
31  43.0 
29  35.3 

27  29.1 
25  24.3 
23  20.9 

21  19.3 

19  19.4 

17  21.3 
15  24.9 

18  30.5 


Dift  for 
IHonr. 


43.54 
43.69 
43.64 

43.69 
43.74 
43.80 

43.85 
43.91 
43.97 

44.03 
44.08 
44.13 

44.18 
44.99 
44.97 

44.38 
44.37 
44.41 

44.46 
44.61 
44.66 

44.60 
44.66 
44.79 

44.78 
44.84 
44.90 

44.97 
46.05 
46.19 
46.90 


146.98 


LATITUDE. 


/• 


-0.17 
-  0.04 
4-  0.09 

4-  0.22 
0.34 
0.44 

+  0.52 
0.58 
0.62 

+  0.63 
0.60 
0.54 

+  0.46 
0.36 
0.24 

+  0.10 

-0.04 

0.17 

-0.28 
0.38 
0.46 

-0.52 
0.54 
0.53 

-0.49 
0.42 
0.33 

-0.22 

-0.10 

+  0.03 

0.16 

+  0.28 


Logftrithm 

of  the 

Badlns  Vector 

of  the 

Earth. 


0.0063270 
0.0062700 
0.0062115 

0.0061514 
0.0060806 
0.0060260 

0.0059604 
0.0058928 
0.0058230 

0.0057509 
0.0056766 
0.0056001 

0.0055214 
0.0054405 
0.0053574 

0.0052723 
0.0051852 
0.0050963 

0.0050058 
0.0049138 
0.0048205 

0.0047260 
0.0046305 
0.0045340 

0.0044866 
0.0043385 
0.0042397 

0.0041401 
0.0040399 
0.0089891 
0.0088876 

0.0087852 


DUtfor 
IHoar. 


-93.6 
94.1 
94.7 

-96.4 
96.1 
96.9 

-97.8 
98.6 
99.6 

-30.6 
31.4 
39.3 


.9 
34.9 
36.1 


.9 
36.7 
37.4 

-38.0 
38.6 
39.1 

-39.6 
40.0 
40.4 

-40.7 
41.0 
41.3 

-41.6 
41.9 
49.1 
49JS 


-49.9 


Xorm.— The  anmbert  la  eoloma  \  ooRMpoBd  to  the 
the  mean  equinox  of  Jamamey  04.0. 


•qolDasof  thedoftoi  la  eolvaa  Vto 


MonTlaie 
of 

StdereolKooB. 


8  80  8.65 
8  26  7.74 
3  22  11.88 
3  18  15.92 


13  14  20.01 


h     m      i 

5  16  18.21 
5  12  17.30 
5    8  21.39 

5  4  25.48 
5  0  29.57 
4  56  83.66 

4  52  87.74 
4  48  41.84  I 
4  44  45.98 

4  40  50.02 
4  36  54.11 
4  82  58.19 

4  29  2.29 
4  25  6.38 
4  21  10.47 

4  17  14.56 
4  13  18.64 
4  9  22.74 

4  5  26.82 
4  1  80.92 
3  57  85.01 

8  58  89.10 
8  49  43.19 
3  45  47.28 

8  41  51.37 
8  87  55.47 
8  88  59.56 


Dtf.  Ibr  1  Honr. 
— 9*.8996. 
(TMOon.) 
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GBEEIirWlGH  MEAN  TIME. 


5 

s 

%• 
e 


THE  MOON'S 


1 
2 
3 

4 

5 
6 

7 

8 


10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

26 
29 
30 
31 

32 


Iffooo. 


Hidnight. 


ti 


15  36.1 
15  44.4 
15  52.7 


#f 


16 
16 
16 


0.5 

8.3 

14.8 


15  40.2 
15  48.6 

15  56.8 

16  4.7 
16  11.7 
16  17.5 


16  19.7  16  21.4 

16  22.3  ;    16  22.6 

16  22.0  ;    16  20.6 

16  18.5  i    16  15.4 

16  11.7  16    7.1 

16     2.0  15  56.4 

I 

15  50.4  '    15  44.1 

15  87.7  ;    15  31.3 

15  25.0  15  19.0 


15  13.4 
15  3.4 
14  55.8 


15    8:i 

14  59.3 
14  52.8 


14  50.7  '  14  49.2 
14  48.5  !  14  48.4 
14  49.0      14  50.3 


14  52.2 

14  57.5 

15  4.8 

15  13.3 
15  22.6 
15  31.9 

15  40.9 
15  48.9 

15  &5.9 

16  1.5 

16    5.9 


14  54.6 

15  1.0 
15  8.9 

15  17.9 

15  27.3 

15  36.5 

15  45.0 

15  52.5 

15  58.9 

16  3.9 

16  7.6 


HORIZONTAL  PARALLAX. 


Koon. 


n 


57  8.8 

57  39.4 

58  9.9 

58  39.6 

59  7.2 
59  31.2 

59  49.2 
59  56.7 
59  57.6 

59  44.5 
59  19.5 
58  44.2 

58  1.4 
57  14.6 
56  28.3 

55  45.4 
55  6.8 
54  40.7 

54  22.2 
54  14.0 
54  16.0 

54  27.5 

54  47.3 

55  13.9 

55  45.3 

56  19.2 

56  53.6 

57  26.4 

57  56.0 
68  21.5 

58  42.3 

58  68.3 


Dlff.  for 
IHour. 


+1.28 
1.28 
l.*26 

+1.20 
1.08 
0.89 

+0.59 
+0.18 
-0.30 

-0.80 
1.27 
1.64 

-1.88 
1.96 
1.68 

-1.67 
1.35 
0.98 

-0.55 
-0.13 
+0.28 

+0.66 
0.97 
1.22 

+1.37 
1.44 
1.41 

+1.31 
I.IQ 
0.97 
0.77 

40.67 


Hidnight. 


It 


57  24.1 

57  54.7 

58  24.9 

58  53.8 

59  19.8 

59  41.1 

• 

59  55.2 
59  59.6 
59  52.5 

59  33.4 
59  2.9 
58  23.5 

57  38.4 
56  51.4 
56    6.2 

55  26.1 
54  53.6 
54  30.1 

54  16.8 
54  13.8 
54  20.6 

54  36.5 

54  59.8 

55  29.1 

56  2.0 

56  36.5 

57  10.3 

57  41.7 

58  9.3 

58  82.5 
56  60.9 

59  4.6 


Diff.  for 
1  Hoar. 


+1.28 
1.27 
1.24 

+1.15 
1.00 
0.75 

+0.40 

-0.05 

0.55 

-1.04 
1.47 
1.78 

-1.04 
1.04 
1.79 

-1.53 
1.17 
0.77 

-0.34 

+0.08 

0.48 

+0.83 
1.11 
1.31 

+1.41 
1.43 
1.37 

+1.23 
1.06 
0.87 
0.67 

40.48 


UPPER  TRANSIT. 


Meridian  of 
Oreenwicb. 


h      m 

15  24.3 

16  9.4 

16  56.4 

17  46.6 

18  41.6 

19  41.3 

20  44.9 

21  49.6 

22  52.5 

23  51.1 

6 

0  44.5 

1  33.4 

2  18.9 

3  2.2 


3 
4 
5 

5 
6 

7 


44.5 
27.4 
11.5 

57.6 
46.0 
36.6 


8  26.8 

9  21.2 

10  12.6 

11  2.5 

11  50.2 

12  86.3 

18  21.6 
14    7.2 

14  54.1 

15  43.7 

16  87.1 


Diff.  for 
1  Hoar. 


m 
1.85 

1.91 

2.02 

2.18 
2.39 
2.58 

2.69 
2.68 
2.54 

8.33 

2.13 

1.96 
1.84 
1.78 

1.77 
1.80 
1.87 

1.97 
2.06 
2.15 

2.18 
2.17 
2.11 

2.03 
1.95 
1.90 

1.68 
1.91 
2.00 
2.14 

9J)I 


AGX. 


Noon. 


d 

19.0 
20.0 
21.0 

22.0 
23.0 
24.0 

25.0 
26.0 
27.0 

28.0 

29.0 

0.6 

1.6 
2.6 
3.6 

4.6 
5.6 
6.6 

7.6 
6.6 
9.6 

10.6 
11.6 
12.6 

13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6  I 
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QSEENWIOH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

t 

1 1    1 1                                                                                                                                                                                                                                                                                                                                             ' 

Soar. 

Right  Aseension. 

DifL  for 
1  Minute. 

Declination. 

Diiffor 
1  Minute. 

Hoar. 

Sight  Ascension. 

Diftfor 
1  Minute. 

DeeUnation. 

Diff.  for 
1  Minute. 

1 

TUESDAY  1. 

THURSDAY  3. 

■ 

h     m     B 

« 

O          »          /' 

// 

h     m     B 

s 

O          /          // 

i/ 

0 

23  .S7  5  •'.27 

1.95:8 

S.  5    5    7.7 

15.394 

0 

1  13    8.21) 

9.0403 

N.  7  30  31.1 

15J05 

1 

2.3  3J)  r)5.73 

1.9576 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Soar. 


RifhiAjMMlBSlOIl. 


Dlff.for 
lUioute. 
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BiiCfor 
IHinate. 
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VII. 


QBBBNWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


"Righ  t  Asoenston. 


Difllfor 
1  Hinate. 
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Difllfor 
IHinote. 


Hoar. 
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THURSDAY  10. 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


DeelinatioB. 


DiC  for 
1  Minute. 


h  111 

15  38 
15  40 


15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 


42 
44 
46 
48 
,50 
52 
55 
57 
59 
1 

3 

5 

7 

9 

11 

13 

16 

18 


16  20 
16  22 
10  24 
16  26 


SATURDAY  19. 


S.22 
22 
22 
23 
23 
23 
23 
23 
2:} 
23 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
lis 
25 

an 


s 

«        1 

30.98 

9.0485 

34.00 

9.0699 

37.25 

9.0660 

40.72 

9.0597 

44.42 

9.0635 

48.34 

9.0673 

52.49 

9.0711 

54).87 

9.0749 

1.48 

9.0787 

6.31 

9.0894 

11.37 

9.0863 

l(i.67 

9.0901 

22.19 

9.0939 

27.''4 

9.0977 

a3.92 

9.1016 

40.13 

9.1054 

46,57 

9.1099 

5,3.2:} 

9.1199 

0.12 

9.1167 

7.24 

9.1905 

14.58 

9.1949 

22.15 

9.1980 

2.).94 

9.1317 

37.95 

9.1354 

S.25 


SIWDAY  20. 


36  42.6 

n 

8.999 

45  34.9 

8.891 

54  21.1 

8.719 

3     1.2 

&6I7 

II  a5.2 

8.514 

20    2.!^ 

8.410 

28  24.4 

8.306 

3(j  ;39.6 

8.301 

44  48.5 

8.0&5 

52  51.0 

7.988 

0  47.1 

7.881 

8  :J6.7 

7.773 

16  19.9 

7.685 

2.3  56.5 

7.555 

31  26.5 

7.445 

38  49.9 

7.334 

46    6.6 

7.993 

53  16.6 

7.111 

0  19.9 

6.996 

7  16.4 

6.884 

14    6.0 

6.770 

20  48.8 

6.655 

27  24.6 

6.539 

33  53.5 

6.493 

16  28 
16  30 
16  :)3 
16  35 
16  37 
16  39 
16  41 
16  43 
16  45 
16  48 
16  50 
16  .52 
16  54 
16  56 
16  59 


17 
17 
17 
17 
17 
17 


I 
3 
5 

7 
10 
12 


17  14 
17  16 
17  18 
17  21 


46.19 
54.65 

3.a3 
12.22 
21.a3 
30.66 
40.29 
49.1)6 
59.92 
10.09 
20.47 
31.05 
41.83 
52.81 

3.99 
15.37 
26.94 
38.70 
50.64 

2.77 
15.08 
27.57 
40.23 
53.07 

6.08 


9.1391 
9.1498 
9.1464 
9.1500 
9.1537 
9.1573 
9.1608 
9.1643 
9.1678 
9.1713 
9.1747 
9.1780 
9.1813 
9.1847 
9.1880 
9.1919 
9.1944 
9.1975 
9.9006 
9.9037 
9.9067 
9.9096 
9.9195 
9/2154 
9.9189 


8.25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 

S.27 


40 
46 
.52 
.58 
4 
10 
15 
21 
26 
32 
37 
42 
47 
52 
56 
I 
5 
9 
14 
18 
22 
25 
29 


15.4 
30.2 
38.0 
38.7 
3*^.2 
18.5 
57.6 
29.4 
53.9 
11.0 
20.8 
2.3.1 
18.0 
5.4 
45.2 
17.5 
42.2 
59.2 
8.6 
10.3 
4.2 
.50.4 
28.7 
32  59.2 
36  21.9 


6J06 

6.189 
6.071 
5.1«9 
5.839 
5.713 
5.591 
5.469 
5.347 
5.994 
5.101 
4.977 
4.839 
4.797 
4.601 
4.475 
4.34 1} 
4.990 
4.099 
3.963 
3.834 
3.704 
3.573 
3.443 
3.319 
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QBBBI^WICH  MBAJSf  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

1 

jbor. 

RiffhiAAOMiaion. 

Diillfor 
IMlaato. 

DeelinatioD. 

Diff.for 
IKinate. 

Honr. 

SiShtAaoensloo. 

Diltfor 
IMinato. 

Diillfor 
1  lilnato. 

■ 

M< 

y^DA) 

Z  21. 

WEDNESDAY  23. 

h     m      a 

• 

O             t             0t 

10 

ll       Ol         « 

B 

O         (        n 

/, 

" 

!  0 

17  21     6.08 

9.9188 

S.27  36  21.9 

3.319 

0 

19    9  30.62 

9.9608 

8.27  37    2.9 

3.361 

1 

17  23  19.25 

9.9900 

27  39  36.7 

3.180 

1 

19  11  46.79 

94»01 

27  33  37.0 

3.309 

2 

17  25  32.59 

9.9937 

27  42  43.5 

3.048 

2 

19  14    2.91 

9.96« 

27  30    2.7 

3.649 

3 

17  27  46.09 

9.99» 

27  45  42.4 

9.015 

3 

19  16  18.97 

9.9679 

27  26  V-W 

3.783 

;  4 

17  29  59.74 

9.9966 

27  48  33.3 

9.769 

4 

19  18  34.97 

9.9661 

27  22  28.7 

3.993 

1    5 

17  32  13.54 

9.9913 

27  51   16.2 

9.648 

5 

19  20  50.90 

9.9650 

27  18  29.1 

4.064 

e> 

17  34  27.49 

9.9338 

27  Siii  51.0 

9.513 

6 

19  2.J    6.77 

9.9639 

27  14  21.0 

4.905 

7 

17  ;J6  41.59 

9.9%! 

27  56  17.8 

0.379 

7 

19  25  22.57 

9.9698 

27  10    4.5 

4.344 

8 

17  38  55.82 

9.9364 

27  58  36.5 

9JI44 

8 

19  27  38.28 

9.9619 

27    5  .39.7 

4.483 

9 

17  41   10.19 

9.9407 

28    0  47.1 

9.108 

9 

19  2!)  53.91 

9.9508 

27     1     6.6 

ijsa 

10 

J7  43  24.70 

9.9498 

28    2  49.5 

1.973 

10 

19  32    9.46 

9.9564 

26  56  25.1 

4.761 

11 

17  45  .39;« 

9.9449 

28    4  43.8 

1.837 

II 

19  34  24.92 

9.9568 

26  51  35.3 

4.806 

1-2 

17  47  54.0J) 

9.9470 

28    6  29.9 

1.700 

12 

19  36  40.28 

9.9559 

26  46  37.3 

5406 

13 

J  7  50    8.97 

9.9480 

28    8    7.8 

1.563 

13 

19  38  55.55 

9.9536 

26  41  31.0 

5.174 

14 

17  52  2:^.96 

9.9508 

28    9  37.4 

1.495 

14 

19  41  10.71 

9.9510 

26  36  16.4 

5JI9 

15 

17  54  :».07 

9.9697 

28  10  58.8 

1.987 

15 

19  43  25.77 

9.9501 

26  30  53.5 

5.450 

10 

17  56  54.29 

9.9545 

28  12  11.9 

1.149 

16 

19  45  40.72 

9.9489 

26  25  22.4 

5.587 

17 

17  5!)    9.61 

9ilS09 

28  13  ia7 

1.011 

17 

19  47  55.55 

9.9463 

26  19  43.1 

5.793 

18 

18     1  25.03 

9.9578 

28  14  13.2 

0.879 

18 

19  50  10.27 

9.9443 

26  13  55.7 

5.858 

19 

18    3  40.55 

9.9fW9 

28  15     1.4 

0.733 

19 

19  52  24.87 

9.9499 

26    8    0.1 

5.904 

20 

18    5  56.15 

9.9008 

28  15  41.2 

0.503 

20 

19  54  39.34 

1.9401 

26     1  56.4 

6.194 

21 

Id    8  11.84 

9.9699 

28  16  12.6 

0.454 

21 

19  56  53.68 

9.9380 

25  55  44.7 

6.963 

22 

18  10  27.61 

9.9634 

28  16  35.7 

0.315 

22 

19  59    7.90 

9.9358 

25  49  24.9 

6.307 

23 

18  12  43.45 
TU 

9.9647 

ESDA 

8.28  16  50.4 
Y  22. 

0.174 

23 

20     1  21.98 
THI 

9.9335 

7RSDA 

8.25  42  57.1 
lY  24. 

6.531 

0 

18  14  59.37 

9.9650 

S.28  16  56.6 

-0.033 

0 

20    3  35,92 

9.9319 

8.25  36  21.2 

6.664 

1 

18  17  15.36 

3.9670 

28  16  54.4 

4-0.107 

1 

20    5  49.72 

9.9988 

25  29  37.4 

6.796 

2 

18  19  31.41 

9.9679 

2ri  16  43.8 

0.947 

2 

20    8    3.:i8 

9.9-364 

25  22  45.7 

6.098 

3 

18  21  47.51 

9.9668 

28  16  24.8 

0.388 

3 

20  10  16.89 

9.9940 

25  15  46.1 

7.059 

4 

18  24    3.67 

9.9097 

2H  15  57.3 

0.599 

4 

20  12  30.26 

9.9915 

25    8  38.6 

7.190 

5 

18  26  19.88 

9.9706 

28  15  21.3 

OJSJl 

5 

20  14  43.47 

9.9180 

25     1  23.3 

7.390 

6 

18  28  36.13 

9.9719 

28  14  36.8 

0.819 

6 

20  16  56.53 

941163 

24  54    0.2 

7.450 

7 

18  30  52.42 

9.9718 

28  13  43.8 

0.053 

7 

20  19    9.43 

941137 

24  4(1  29J) 

7.570 

8 

|H  33    8.74 

9.9793 

28  12  42.4 

1.094 

8 

20  21  22.18 

9.9111 

24  38  50.7 

7.707 

9 

18  35  25.10 

9.9798 

28  11  32.5 

1.936 

9 

20  23  34.76 

9.9084 

24  31     4.5 

7.834 

10 

18  37  41.48 

9.9731 

28  10  14.1 

1J78 

10 

20  25  47.18 

9.9056 

24  23  10.6 

7.069 

]| 

18  39  57.87 

9.9731 

28    8  47.1 

1.590 

11 

20  27  59.43 

9.9090 

24  15    9.1 

8.086 

J2 

18  42  14.28 

9.9736 

28    7  11.7 

1.661 

12 

20  30  11.52 

9.9001 

24    7    0.1 

8.914 

13 

18  44  30.70 

9.9737 

28    5  27.8 

1.803 

13 

20  32  2:^.44 

9.1979 

23  58  43.5 

8.339 

14 

18  46  47.12 

9JI738 

28    3  35.3 

1.046 

14 

20  :M  35.18 

9.1049 

23  50  19.4 

8.463 

15 

18  49    3.55 

9.9738 

28     1  34.3 

94)88 

15 

20  m  46.75 

9.1013 

23  41  47.9 

8.587 

16 

18  51  19.98 

9.9736 

27  59  24.8 

9.999 

16 

20  38  58.14 

9.1884 

23  33    9.0 

8.710 

17 

18  53  36.39 

941734 

27  57    6.8 

9.371 

17 

20  41     9.36 

9.1855 

%i  24  22.7 

8409 

18 

18  55  5  >.79 

9.9739 

27  54  40.3 

9.519 

18 

20  43  20.40 

9.1895 

23  15  29.1 

8.054 

1!» 

18  58    9.17 

9.9796 

27  52    5.3 

9.654 

19 

20  45  31.26 

9.1706 

23    6  28.2 

04n5 

20 

19    0  25.52 

9.9793 

27  49  21.8 

9.796 

20 

20  47  41.94 

9.1764 

22  57  20.1 

0.104 

21 

19    2  41.85 

9.9710 

27  46  29.8 

9.037 

21 

20  49  52.43 

9.1733 

22  48    4.9 

0.313 

32 

19    4  58.15 

9.9713 

27  43  29.3 

3.070 

22 

20  .52    2.74 

9.1703 

22  38  42.5 

0.438 

23 

19    7  14.41 

9.9706 

27  40  20.3 

3.990 

23 

20  54  12.87 

9.1673 

22  29  13.0 

O.60O 

24 

]9    9  3a62 

9.9606 

S.27  37    2.9 

3J61 

94 

20  56  22.82 

9.16M 

S.22  19  36^ 

0J67 
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XI. 


GEBBNWICH  MEAN  TIME. 

1 

THK  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

* 
• 

Hour. 

BlghtAsoenaion. 

DifCfbr 
iMlnata. 

DeoliiiAtioiL 

Df  ff.  for 
1  Minute. 

Hour.  BightAsoenaion. 

Dtfllfor 
IJCinute. 

DeeUnfttion. 

DUribr 
lHinQ««. 

FBroAY  25. 

SUJSDAY  27. 

b     ni      9 

8 

•      /      ti 

/# 

bras 

•         1 

J^    ^*     " 

W 

0 

20  56  22.82 

9.1649 

8.22  19  36.5 

9.667 

0 

22  36  46.84 

9.0875 

8.12  38    0.1 

14.187 

I 

20  58  32.58 

9.1611 

22    9  53.0 

9.783 

1 

22  38  48.43 

94»54 

12  23  46.8 

14.956 

2 

21     0  42.15 

9.1580 

22    0    2.5 

0.808 

2 

22  40  49.89 

9.0833 

12    9  29.4 

14.394 

3 

21    2  51.54 

9.1M9 

21  50    5.2 

10.013 

3 

22  42  51.23 

9.0914 

11  55    7.9 

14J01 

4 

21     5    0.74 

9.1517 

21  40    1.0 

10.197 

4 

22  44  52.46 

9.0106 

11  40  42.5 

14.456 

5 

21     7    9.75 

9.1485 

21  29  50.0 

10.940 

5 

22  46  53.58 

9.0177 

11  26  1^2 

14J»0 

6 

21     9  18.56 

9.1453 

21  19  32.2 

10.359 

6 

22  48  54.58 

8J1156 

11  11  40.1 

14.583 

7 

21   11  27.19 

9.H99 

21     9    7.7 

10.463 

7 

22  50  55.47 

9.0140 

10  57    3.3 

14.645 

8 

21   13  35.63 

9.1391 

20  58  36.6 

10.573 

8 

22  52  56.26 

9.0194 

10  42  22.7 

14.707 

9 

21   15  43.88 

9.1359 

20  47  59.0 

10.689 

9 

22  54  56.96 

8.0106 

10  27  38.5 

14.766 

10 

21  17  51.94 

9.1d98 

20  37  14.8 

10.791 

10 

22  56  57.56 

9.0099 

10  12  50.8 

14.894 

11 

21   19  59.81 

9.1997 

20  26  24.1 

10.898 

11 

22  58  58.07 

9.0076 

9  57  59.6 

14.868 

J2 

21  22    7.50 

9.1966 

20  15  27.0 

11.004 

12 

23    0  58.48 

9.0061 

9  43    4.9 

14.930 

13 

21  24  15.00 

9.1934 

20    4  23.6 

11.110 

13 

23    2  58.80 

9.0048 

9  28    6.9 

14.904 

14 

21  26  22.30 

9.1909 

19  53  13.8 

11.916 

14 

23    4  59.05 

9.0035 

9  13    5.6 

15.047 

15 

21  28  29.42 

9.1171 

19  41  57.7 

11.390 

15 

23    6  59.22 

9.0099 

8  58    1.2 

15.100 

16 

21  30  36.35 

9.1130 

19  30  35.4 

11.499 

16 

23    8  59.31 

9.0009 

8  42  53.6 

15.198 

17 

21  32  43.09 

9.1106 

19  19    7.0 

11.594 

17 

23  10  59.33 

1.9006 

8  27  42.9 

15.909 

18 

21  34  49.65 

9.ion 

19    7  32.5 

11.6-25 

18 

23  12  59.29 

1J087 

8  12  29.3 

IhSSA 

19 

21  36  56.02 

9.1047 

18  55  52.0 

11.795 

19 

23  14  59.18 

1.9077 

7  57  12.7 

15.300 

20 

21  39    2.21 

9.1017 

18  44    5.5 

11.895 

20 

23  16  59.01 

1.0067 

7  41  53.3 

15.347 

21 

21  41    8.22 

9.0967 

18  32  lao 

11.994 

21 

23  18  58.78 

1.9957 

7  28  31.1 

15.393 

22 

21  43  14.05 

9.0956 

18  20  14.6 

19.091 

22 

23  20  58.50 

1.9049 

7  11    6.2 

15.436 

23 

21  45  19.69 
SAT 

9.0095 

:ORDA 

S.18    8  10.5 

• 

LY  26. 

19.116 

23 

23  22  58.17. 
M( 

1.9949 

)nda: 

8.  6  55  38.6 
Z  28. 

15.481 

0 

21  47  25.15 

9.0895 

8.17  56    0.7 

19.911 

0 

23  24  57.80 

1.9035 

8.  6  40    8.5 

15.988 

1 

21  49  30.43 

9.0866 

17  43  45.2 

19.306 

1 

23  26  57.39 

1J098 

6  24  35.9 

15.563 

2 

21  51  35.54 

9.0837 

17  31  24.0 

19.399 

2 

23  28  56.94 

1J099 

6    9    0.9 

15.603 

3 

21  53  40.47 

9JO908 

17  18  57.3 

19.491 

3 

23  30  56.46 

1.9917 

5  53  23.5 

15.649 

4 

21  55  45.23 

9.0779 

17    6  25.1 

19.589 

4 

23  32  55.95 

1.0913 

5  37  43.8 

15.680 

5 

21  57  49.82 

9.0750 

16  53  47.4 

19.673 

5 

23  34  55.42 

1.9910 

5  22    1.9 

15.715 

6 

21  59  54.2:3 

9.0799 

16  41     4.3 

19.769 

6 

23  36  54.87 

1.9007 

5    6  18.0 

15.749 

7 

22     1  58.48 

9.0694 

1(5  28  15.9 

19.851 

7 

23  38  54.30 

1.9004 

4  50  32.0 

15.783 

8 

22    4    2.56 

9.0666 

16  15  22.2 

19.938 

8 

23  40  53.72 

1.9003 

4  34  44.0 

15  810 

9 

22    6    6.47 

9.0638 

16    2  23.4 

13.094 

9 

23  42  53.14 

1.0909 

4  18  54.1 

15.647 

10 

22    8  10.22 

9.0611 

15  49  19.4 

13.109 

10 

23  44  52.55 

1.9008 

4    3    2.4 

15.877 

11 

22  10  13.81 

9.0584 

15  36  10.3 

13.193 

11 

23  46  51.97 

1.9003 

3  47    8.9 

15J06 

12 

22  12  17.23 

9.0556 

15  22  56.3 

13.975 

12 

23  48  51.39 

1.90O4 

3  31  13.7 

15.833 

13 

22  14  20.50 

9.0639 

15    9  37.3 

13.357 

13 

23  50  50.82 

1.9006 

8  15  16.9 

15J60 

14 

22  16  23.62 

9.0507 

14  56  13.4 

13.438 

14 

23  52  50.27 

1.9009 

2  59  18.6 

16J84 

15 

22  18  26.58 

9.0181 

14  42  44.7 

:3.518 

15 

23  54  49.73 

1.9018 

2  43  I8.H 

16.007 

16 

22  20  29.39 

9.0457 

14  29  11.3 

13.597 

16 

23  56  49.22 

1.9017 

2  27  17.7 

16U»0 

17 

22  22  32.06 

9.0433 

14  15  33.1 

13.675 

17 

23  58  48.74 

1.9083 

2  11  15.3 

160)51 

18 

22  24  34.59 

9.0400 

14     I  50.3 

13.751 

18 

0    0  48.30 

1.0080 

1  55  11.6 

16.071 

19 

22  26  36.97 

9.0385 

13  48    3.0 

13.897 

19 

0    2  47.89  ' 

1.9936 

1  39    6.8 

16U180 

20 

22  28  39.21 

9.0369 

13  34  11.1 

13.009 

20 

0    4  47.53 

1.9043 

1  %\    0.9 

16.107 

21 

22  30  41.32 

9.0340 

13  20  14.8 

13.974 

21 

0    6  47.21 

1.9051 

1    6  54.0 

16.193 

22 

22  32  43.29 

9.0316 

13    6  14.2 

14.046 

22 

0    8  46.94 

1.0060 

0  50  4a2 

16.137 

23 

22  34  45.13 

9.0996 

12  52    9.3 

14.117 

23 

0  10  46.73 

1.0070 

0  34  37.6 

16.150 

24 

22  36  46.84 

9.0975 

8. 12  38    0.1 

14.187 

24 

0  12  46.58 

1.0081 

8.  0  18  28.2 

16.169 

xn. 
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1 

1 

• 

GBBENWIGH  MEA^  TIME. 

1 

i                                 THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1                                                                                                                                                                                                                                                                                                                    « 

BtflitAMeBdoii. 

Diftfor 
IHlnnteb 

Diitfor 
IHinuto. 

Hour. 

BiffhtAaoeuioii. 

1 

DUE  for 
IJCInute. 

DeoUiuitloii. 

DUtfor 
IMInate. 

TU 

BSDA 

r29. 

THUKSDAY  31. 

b     n     • 

•       1 

O        '  -.-♦' 

li 

h     m    M 

• 

N.isf  25  17.3 

n 

0 

0  12  46^ 

1.9061 

8.  0  18  28.2 

16.169 

0 

1  51  25.71 

9.1433 

15.100 

1 

0  14  46JS0 

1.9909 

S.  0    2  18.1 

16.173 

1 

1  53  34.46 

9.1483 

12  40  22.1 

154151 

2 

0  16  4a49 

9.0004 

N.  0  13  52.6 

16.189 

2 

1  55  43.51 

8.1534 

12  55  23.4 

MJ09 

3 

0  18  46.55 

9UN>17 

0  30    3.8 

16.191 

3 

1  57  52.87 

9.1586 

13  10  21.1 

14.930 

4 

0  20  46.69 

9.0031 

0  46  15.5 

16.198 

4 

2    0    2.54 

9.1637 

13  25  15.0 

14.667 

5 

0  22  46.92 

9aN>45 

1    2  27.6 

16.903 

5 

2    2  12.52 

9.1689 

13  40    5.1 

14.603 

6 

0  24  47.23 

9.0000 

1  18  39.9 

16J07 

6 

2    4  22.81 

9.1743 

13  54  51.3 

14.737 

7 

0  26  47.64 

94)070 

1  34  52.4 

16.910 

7 

2    6  33.43 

9.1797 

14    9  33.5 

14.668 

8 

0  28  48.15 

9.0093 

1  51     5.1 

16.919 

8 

2    8  44;}7 

9.1851 

14  24  11.5 

14.598 

9 

0  30  48.76 

9.0111 

2    7  17.9 

16.919 

9 

2  10  55.64 

9.1906 

14  38  45.3 

14.587 

10 

0  32  49.48 

9.0130 

2  23  30.6 

16.911 

10 

2  13    7J24 

9.1969 

14  53  14.8 

14.456 

11 

0  34  50.32 

9.0149 

2  39  43.2 

16.906 

11 

2  15  19.18 

9.9016 

15    7  39.9 

14J80 

IQ 

0  36  51.27 

9.0100 

2  55  55.5 

16.904 

12 

2  17  31.46 

9.9075 

15  22    0.4 

143H 

13 

0  38  52.34 

9J»190 

3  12    7.6 

16.199 

13 

2  19  44.06 

9.9133 

15  36  16.3 

14.997 

14 

0  40  53.55 

94»I9 

3  28  19.4 

16.109 

14 

2  21  57.05 

9.9199 

15  50  27.6 

14.146 

15 

0  42  54.89 

9Un35 

3  44  30.7 

16.183 

15 

2  24  10.38 

9.»1 

16    4  34.1 

14UW7 

16 

0  44  56.37 

9.0956 

4    0  41.4 

16.174 

16 

2  26  24.06 

9.9310 

16  18  35.6 

13.963 

17 

0  46  57.99 

9U)989 

4  16  51.6 

16464 

17 

2  28  38.10 

9.9970 

16  32  32.1 

13.899 

18 

0  48  59.76 

9.0307 

4  33    1.1 

16.190 

18 

2  30  52.50 

9JM31 

16  46  23.5 

13.813  1 

19 

0  51     1.68 

9.0333 

4  49    9.8 

16.138 

19 

2  33    7.27 

9.9489 

17    0    9.7 

13.796 

20 

0  53    a76 

9.0300 

5    5  17.7 

16.193 

20 

2  35  22.40 

94B53 

17  13  50.6 

13.636 

91 

0  55    6.00 

9.0388 

5  21  24.6 

16.107 

21 

2  37  37.90 

9.9614 

17  27  26.0 

13.544 

21 

0  57    8.41 

9.0410 

5  37  30.5 

16.060 

22 

2  39  53.77 

fijon 

17  40  55i) 

13.459 

33 

0  59  10.99 

9.0445 

N.  5  53  35.3 

16Ur70 

23 

2  42  10.02 

9J740 

N.17  54  20.2 

13.356 

WEI 

^NESD 

AY  80. 

FBIDAY 

,  SEPTEMBER  1. 

1 

0  I 

m 

1     I  13.75 

9.0475 

N.  6    9  38.9 

16JH9 

0 

1     2  44  26.65 

1    9.9608  IN.18    7  38.9 

1     13.960 

1 

1    3  16.69 

9.0606 

6  25  41.2 

16US7 

^^ 

2 

1     5  19.81 

9.0537 

6  41  42.1 

16U)03 

3 

1    7  23.13 

9.0570 

6  57  41.6 

15.978 

4 

1     9  26.65 

9.0003 

7  13  39.5 

15.959 

1    5 

1  11  30.37 

9.0037 

7  29  a5.8 

15.994 

PHASES 

OP  THE  MOON 

• 

1    6 

1  13  34.29 

9.0671 

7  45  30.4 

15.895 

7 

1  15  38.42 

9.07O7 

8     1  23.2 

15.864 

8 

1  17  42.77 

9U>744 

8  17  14.1 

15.639 

d       h 

m 

9 

1   19  47.35 

9.0789 

8  33    3.0 

15.706 

( 

C  LaatQuarte 

r  .    .  Aug.      4     16 

23.3 

10 

1  21  52.15 

3.0819 

8  48  49.8 

15.763 

^^»                                                   ^ 

M 

1  23  57.18 

9.0658 

9    4  34.5 

15.796 

( 

%  New  Moon 

....    11      8 

47.7 

12 

1  26    2.45 

9.0606 

9  20  16.9 

15.668 

« 

]>  First  Quart 

er.    .    .    .    18    21 

51.8 

13 
14 

1  28    7.96 

1  30  ia7i 

9.0936 
9.0970 

9  35  57.0 
9  51  34.7 

15.648 
15.607 

0  Full  Moon 

....    26    20 

4^8 

15 
16 

1  32  19.71 
1  34  25i)6 

9.1091 
&1063 

10    7    9.8 
10  22  42.3 

15.563 
15.519 

17 

1  36  :)2.47 

9.1107 

10  38  12.1 

15.473 

d      h 

18 

1  38  39J25 

9.1159 

10  5!)  39.1 

15.496 

( 

f  Perigee .    . 

.    .  Aug.      8      9.7 

19 
20 

1  40  46.29 
1  42  53.01 

9.1197 
9.1943 

11     9    3.2 
11  24  24.4 

I5.3n 
15.397 

( 

f  Apogee  .    . 

....    20      7.0 

21 

1  45    1.21 

9.1990 

11  39  42.5 

lfVV75 

, 

22 

I  47    9.09 

9.1337 

1 1  54  57.4 

15.991 

23 

1  49  17.26 

9.1365 

12  10    9.0 

15.166 

•24 

1  51  25.71 

9.1433 

N.12  25  17.3 

15.100 
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GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DTRTANCES. 

« 

I5 

og 

1 

NAine  and  Direotlon 
of  Oljilect. 

Noon. 

P.L. 

of 

Diff. 

mil- 

P.L. 

of 

Diff. 

Vlh. 

P.L 

of 

Difll 

IXii. 

P.  I., 
of 

i>ur. 

a  Aquilse 

W. 

0    0    » 
59  30  44 

3776 

0  t  tt 

60  46  n 

3799 

0      /      f« 

62    2  27 

3685 

63  19  30 

3644 

a  Arietis 

E. 

44  49  17 

9691 

43  12  25 

9689 

41  35  30 

9688 

{^  58  34 

9867 

Jupiter 

E. 

64  45  49 

9644 

63    7  54 

9635 

61  29  47 

9697 

59  51  2!) 

9619 

Aldeburan 

E. 

75  12  21 

9644 

73  34  26 

9636 

71  56  20 

9699 

70  18    5 

9621 

2 

a  Aquilte 

W. 

69  54  56 

3475 

71  15  48 

3447 

72  37  11 

3491 

73  59    4 

3397 

Fomallmut 

W, 

38  26  36 

3053 

39  55  43 

3009 

41  25  45 

9968 

42  56  :38 

9930  ' 

Jupiter 

E. 

51  37  10 

9578 

49  57  45 

9569 

48  18    8 

9561 

46  38  20 

S&&4 

Aldebaran 

E. 

62    4  20 

9587 

60  25    7 

9581 

58  45  46 

9574 

57    6  16 

9569 

Sva 

E. 

124    7    5 

9859 

122  33  54 

9849 

121     0  30 

9839 

1 19  26  53 

9899 

3 

a  Aqnilse 

W. 

80  54  48 

3998 

82  19    2 

3989 

83  43  34 

3969 

85    8  22 

3255 

Fomulhaut 

W. 

50  41  53 

9781 

52  16  46 

9756 

53  52  n 

9735 

55  28    5 

9713 

Jupiter 

E. 

38  16  45 

9517 

36  35  56 

9511 

34  54  58 

9505 

a3  13  52 

2499 

Aldebaran 

E. 

48  47     1 

9546 

47    6  52 

9543 

45  26  39 

9541 

43  46  23 

9540 

Sun 

E. 

111  35  33 

9779 

110    0  38 

9770 

108  25  31 

9760 

106  50  10 

9750 

4 

a  Aquilee 

W. 

92  15  45 

3909 

93  41  43 

3904 

95    7  48 

3900 

96  3:3  57 

3198 

Fomalbaiit 

W. 

63  34  10 

9694 

65  12  aj 

9608 

66  51    17 

9593 

68  30  21 

2579 

fx  I'egasi 

W. 

44  31  54 

3076 

46    0  :)3 

3097 

47  30  12 

9983 

49    0  46 

9942 

Aldebaran 

E. 

:)5  25    5 

9551 

33  45    3 

9560 

32    5  13 

9571 

30  25  38 

9586 

Pollux 

E. 

78  16  43 

9378 

76  32  36 

9369 

74  48  17 

9361 

73    3  46 

9359 

Son 

E. 

98  50  17 

9709 

97  13  40 

9693 

95  36  51 

9664 

93  59  50 

9675  j 

5 

Fomalhaut 

W. 

76  50  17 

9517 

78  31     6 

9507 

80  12    9 

9497 

81  5:3  27 

9487 

tt  Pegani 

W. 

56  45  17 

9781 

58  20  10 

9755 

59  55  37 

9731 

61  31  3() 

8709 

Pollux 

E. 

64  18    6 

9311 

62  32  22 

9303 

60  46  27 

9995 

59    0  20 

2:287 

Sun 

E. 

85  51  39 

9630 

84  13  25 

9691 

82  34  59 

9613 

80  56  22 

2604 

6 

Fomalhaut 

W. 

90  23    2 

9447 

92    5  30 

9441 

93  48    6 

9436 

95  30  50 

9430 

a  Pegasi 

W. 

69  38  17 

9618 

71    16  48 

9604 

72  55  38 

9590 

74  34  47 

9577 

a  Ariel  is 

W. 

26    3  58 

9506 

27  45    3 

9470 

t29  26  58 

9440 

31     9  36 

9413 

Pollux 

E. 

50    7    0 

9951 

48  19  49 

9945 

46  32  28 

9938 

44  44  57 

9939 

Sun 

E. 

72  40  30 

9566 

71     0  49 

9559 

69  20  58 

9953 

67  40  58 

9545 

7 

a  Peffasi 

W. 

82  54  24 

9530 

84  34  56 

9599 

86  15  38 

9517 

87  56  28 

9519 

a  Arietis 

W. 

39  50  54 

9390 

41  36  24 

9307 

43  22  13 

9996 

45    8  19 

9985 

Pollux 

E. 

35  45  14 

9906 

3:3  56  55 

9901 

32    8  29 

9197 

30  19  57 

9194 

Sun 

E, 

59  18  49 

9518 

57  38     1 

9514 

55  57    7 

95J0 

54  16    7 

9507 

8 

a  Ariet]8 

W. 

54    2  12 

9947 

55  49  30 

9949 

57  36  55 

9938 

59  24  26 

9934 

Jupiter 

W. 

32  17    5 

9945 

34    4  26 

9939 

35  51  55 

9935 

37  39  30 

2932 

Sun 

E. 

45  50    8 

9496 

44     8  49 

9496 

42  27  30 

9496 

40  46  1 1 

2497 

9 

a  Arietis 

W. 

68  23    3 

9997 

70  10  51 

9997 

71  58  :)8 

9998 

73  46  24 

2930 

Jupiter 

W. 

46  38  19 

9996 

48  26    8 

9996 

50  13  57 

9997 

52    1  44 

OQOO 

Aldebaran 

W. 

38  11  22 

9311 

3J^  57    6 

9309 

41  43    2 

9996 

43  29    8 

9991 

Sun 

E. 

32  20  21 

9515 

30  39  29 

9599 

28  58  47 

9531 

27  18  17 

9542 

13 

Sun 

W. 

21  26  53 

9870 

22  59  50 

9874 

24  32  42 

9880 

26    5  26 

9889  ' 

Spica 

E. 

40  33  35 

9469 

38  51  29 

9478 

37    9  45 

949:i 

;35  28  22 

9510 

1 

Antarea 

E. 

86  25  55 

9457 

84  43  41 

9479 

83     1  48 

9487 

81  20  16 

1 

9509 

1 
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• 

GBBENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

• 

P.L. 

P.L. 

P.L. 

P.L. 

Vane  and  Direotton 
of  Ol^eet. 

Midnight. 

of 
Diff. 

XVh. 

of 
Diff. 

XVlllh 

of 

Diff. 

XXlh. 

of 

Dur. 

1 

a  Aqutls 

W. 

O           /           01 

64  37  17 

3605 

0          1          U 

65  55  46 

3570 

O        1        It 

67  14  53 

3536 

6^34  37 

3505 

1 

a  Arietis 

E. 

38  21  37 

9680 

36  44  42 

9601 

35    7  50 

9605 

a3  31     4 

9701 

Jupiter 

E. 

58  13    0 

9611 

56  34  20 

9009 

54  55  28 

9504 

53  16  25 

9585 

Aldebaraj] 

E. 

68  3i)  39 

96H 

67     1    3 

9607 

65  22  18 

9601 

63  43  24 

9593 

.   2 

a  AquilsB 

W. 

75  21  24 

3374 

76  44  10 

3359 

78    7  21 

3333 

79  30  54 

3316 

Fomalhaut 

W. 

44  28  19 

9805 

46    0  44 

S864 

47  a3  49 

9834 

49    7  33 

9606 

Jupiter 

E. 

44  58  22 

9546 

43  18  13 

9539 

41  37  54 

9531 

39  57  24 

95'JS 

Aldebaran 

E. 

55  26  39 

9564 

53  46  54 

9569 

52    7    3 

9564 

50  27    5 

9550 

Si7ir 

E. 

117  53    3 

9819 

116  19    0 

9800 

114  44  44 

9f700 

113  10  15 

9780 

3 

a  AquilfB 

W. 

86  33  26 

3943 

87  58  44 

3933 

89  24  14 

3994 

90  49  55 

3916 

Fomalhaut 

W. 

57    4  27 

9609 

58  41  16 

9S75 

60  18  30 

9656 

61  56    9 

9640 

1 

JCPITBR 

E. 

31  32  38 

9404 

29  51  17 

9400 

28    9  50 

9486 

26  28  17 

9489 

■ 

Aldebaran 

E. 

42    6    5 

9530 

40  25  46 

9540 

38  45  29 

9549 

37    5  14 

9546 

Suii 

E. 

105  14  37 

9741 

103  38  51 

9731 

102    2  52 

9799 

100  26  41 

9719 

4 

a  AqiiilcB 

VV. 

98    0    9 

3106 

90  26  23 

3106 

100  52  35 

3190 

102  18  45 

3909 

Fomalhaut 

W. 

70    9  45 

9566 

71  49  27 

9553 

73  29  27 

9540 

75    9  44 

9590 

' 

a  Peeasi 
Aldetmran 

W. 

50  32  It 

9005 

52    4  24 

9870 

53  37  21 

9838 

55  11     0 

9808 

E. 

28  46  24 

9606 

27    7  37 

9631 

25  29  24 

9063 

23  51  54 

9703 

1 

Pollux 

E. 

71  19    2 

9344 

69  34    6 

9335 

67  48  58 

9397 

66    3  38 

9319 

8l7II 

E. 

92  22  36 

9666 

90  45  10 

9657 

89    7  32 

9647 

87  29  41 

9639 

5 

Fomalhaut 

VV. 

83  34  58 

9479 

85  16  41 

9470 

86  58  37 

9469 

88  40  44 

9454 

a  Pegasi 

W. 

6:)    8    4 

9688 

64  45    0 

9680 

66  22  22 

9651 

68    0    8 

9634 

Pollux 

E. 

57  14    2 

9979 

55  27  32 

9979 

&')  40  52 

9965 

51  54     1 

9956 

Sdr 

E. 

79  17  33 

9506 

77  38  33 

9580 

75  59  23 

9581 

74  20    2 

9573 

6 

Fomalhaut 

W. 

97  13  42 

9496 

98  56  40 

9499 

100  39  44 

9419 

102  22  52 

9416 

a  Pegasi 

W. 

76  14  14 

9566 

77  53  56 

9555 

79  33  53 

9545 

81   14    3 

9538 

a  Arietis 

W, 

32  52  52 

9990 

34  36  41 

9360 

36  21     0 

9301 

38    5  45 

9335 

Pollux 

E. 

42  57  17 

9996 

41     9  28 

9990 

39  21  31 

9915 

37  33  26 

9910 

Svic 

E. 

66    0  48 

9540 

64  20  30 

9534 

62  40    4 

9508 

60  59  90 

9593 

7 

aPejfaai 
a  Arietis 

W. 

89  37  25 

9508 

91  18  27 

9504 

92  59  34 

9503 

94  40  43 

9509 

W. 

46  54  41 

9976 

48  41   16 

9967 

50  28    4 

9900 

52  15    3 

9953 

Pollux 

E. 

28  31  20 

9191 

26  42  39 

9188 

24  5:)  54 

9187 

23    5    7 

9186  ' 

Sdii 

E. 

52  35    3 

9B03 

50  53  54 

9500 

49  12  41 

9490 

47  31  26 

9497 

6 

a  Arietis 

W. 

61   12    3 

9931 

62  59  44 

9990 

64  47  29 

9998 

^  35  15 

9997 

1 

JUPITXR 

W. 

39  27  10 

9990 

41  14  54 

9997 

43    2  41 

9996 

44  50  30 

9996  ' 

1 

1 

8UK 

E. 

39    4  53 

* 

9400 

37  23  38 

9509 

35  42  27 

9505 

34     I  21 

9510  < 

9 

CI  Arietis 

W. 

75  34    7 

9939 

77  21  47 

9S35 

79    9  22 

9990 

80  56  52 

9943 

JoPfTER 

W. 

53  49  28 

9939 

55  37    8 

9035 

57  24  44 

9930 

59  12  14 

9949 

Aldebaran 

W. 

45  15  21 

9987 

47     1  40 

9904 

48  48    3 

9983 

50  34  27 

9983 

Suic 

E. 

25  38    2 

9555 

23  58    5 

9560 

22  18  28 

9587 

20  39  15 

9607 

13 

Son 

W. 

27  37  59 

9800 

29  10  19 

9011 

30  42  24 

9083 

32  14  14 

9936  ' 

Spica 

E. 

33  47  22 

9696 

32    6  45 

9549 

30  26  30 

9500 

38  46  38 

9576 

Antares 

£. 

79  39    6 

9517 

1 

77  58  17 

9533 

1 
1 

76  17  50 

9549 

74  37  45 

9565 
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XV. 


GBBENWIOH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

Bay  of  the 
Month. 

Name  and  Direction 
ofOlifJeot 

Noon. 

1 

P.L. 
of 
1  DUU 

lUh. 

P.L. 

of 

Dlff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 
of 

Diff. 

14 

Sun 

W. 

33'  45  if 

SMO 

35  ly    i' 

9963 

3^4^    £ 

9978 

38  1^  42 

999U 

Antares 

E. 

72  58    2 

9581 

71  18  41 

9596 

69  39  41 

9619 

68    1    3 

9896 

a  AquilflB 

E. 

118  30  46 

3715 

117  14  15 

3697 

115  57  25 

3683 

114  40  20 

9670 

15 

Sun 

W. 

45  47  23 

9009 

47  16  10 

3084 

48  44  39 

3100 

50  12  49 

3115 

Antares 

E. 

59  53  14 

vro7 

58  16  43 

9799 

56  40  33 

9738 

55    4  43 

9753 

3  AquilflB 

E, 

108  12  25 

80« 

106  54  36 

3641 

105  36  46 

3643 

104  18  58 

3645 

16 

Son 

W. 

57  29    1 

SIM 

58  55  22 

S904 

60  21  26 

3918 

61  47  14 

3939 

Venub 

W. 

29  12  26 

3919 

30  37  10 

3987 

32    1  37 

3301 

33  25  47 

3315 

Antares 

E. 

47  10  26 

9895 

45  36  31 

9638 

44    2  53 

9809 

42  29  33 

9666 

a  Aquiln 

E. 

97  50  58 

3873 

96  33  42 

3681 

95  16  35 

3691 

93  59  38 

3701 

17 

Sun 

W. 

68  52  15 

3996 

70  16  31 

3308 

71  40  33 

3319 

73    4  22 

3330 

Vbnub 

W. 

40  22  39 

8381 

41  45  17 

3303 

43    7  41 

3405 

44  29  52 

3416 

Saturn 

W. 

24    2  26 

9986 

25  33  21 

9977 

27    4    2 

9987 

28  34  31 

9997 

Antares 

E. 

34  47    1 

9987 

33  15  16 

9930 

31  43  46 

9949 

30  12  29 

9059 

a  AquiliB 

E. 

87  37  47 

3761 

8622    4 

3775 

85    636 

3790 

83  51  23 

3804 

18 

Sun 

W. 

80    0  31 

3378 

81  23  13 

3386 

82  45  45 

3393 

84    8    9 

3401 

Vbnub 

W. 

51  17  46 

3465 

52  38  49 

3474 

53  59  42 

3489 

55  20  26 

3489 

Saturn 

W. 

36    3  57 

3041 

37  33  19 

3049 

39    2  31 

3056 

40  31  34 

3063 

Spiea 

W. 

23  20  47 

3018 

24  50  38 

3093 

26  20  22 

3030 

27  49  58 

3035 

a  Aquiln 

E. 

77  39  24 

3890 

76  25  54 

3909 

75  12  43 

3999 

73  59  53 

3949 

19 

Sun 

W. 

90  58  14 

3430 

92  19  57 

3434 

93  41  35 

3438 

95    3    9 

3441 

VlNUS 

W. 

62    2  15 

3519 

63  22  18 

3993 

64  42  17 

3587 

66    2  11 

3530 

Saturn 

W. 

47  54  59 

3090 

49  23  21 

3093 

50  51  39 

3096 

52  19  53 

3100 

Spica 

W. 

35  16  22 

3068 

36  45  23 

3069 

38  14  19 

3065 

39  43  12 

3067 

a  Aquilas 

E. 

68    1    6 

4067 

66  50  32 

4003 

65  40  24 

4199 

64  30  44 

415(1 

Fomalbaut 

£. 

93  17  47 

3851 

91  52  38 

3954 

90  27  33 

3958 

89    232 

3961 

20 

Venus 

W. 

72  41    2 

3538 

74    0  44 

3538 

75  20  26 

3537 

76  40    9 

3536 

Saturn 

W. 

59  40  18 

3107 

61    8  19 

3108 

62  36  19 

3107 

64    4  20 

3107 

Spica 

W. 

47    7    0 

3073 

48  35  42 

3073 

50    4  25 

3073 

51  33    8 

3079 

aAquilaB 

E. 

58  50    0 

4399 

57  43  35 

4370 

56  37  47 

4417 

55  32  41 

4466 

Fomalhaut 

E. 

81  58  18 

3973 

80  33  35 

3978 

79    8  55 

3976 

77  44  16 

3978 

aPegaai 

E. 

108    3  27 

3409 

101  41  21 

3406 

100  19  11 

3409 

98  56  57 

3399 

31 

VSNUS 

W. 

83  19  10 

3595 

84  39    7 

3590 

85  59    9 

3515 

87  19  16 

3511 

Saturn 

W. 

71  24  50 

3096 

72  53    5 

3001 

74  21  25 

3087 

75  49  50 

3083 

Spiea 

W. 

58  57  12 

3060 

60  26  11 

3096 

61  55  14 

3058 

63  24  22 

3048 

aAquilflB 

E. 

50  18  59 

4770 

49  18  58 

4647 

48  20    0 

4931 

47  22  10 

5031 

Fomalhaut 

E. 

70  41  26 

3984 

69  16  56 

3986 

67  52  28 

3980 

66  28    0 

3968 

aPagaid 

E. 

92    4  45 

3380 

90  42    6 

3377 

89  19  23 

3379 

87  56  35 

3369 

22 

VSNUS 

W. 

94    1  21 

3480 

95  22    8 

3479 

96  43    3 

3464 

98    4    7 

3456 

Saturn 

W. 

83  13  23 

3066 

84  42  27 

3049 

86  11  39 

3049 

87  41    0 

3034 

Spica 

W. 

70  51  33 

3090 

72  21  21 

3013 

73  51  18 

3006 

75  21  23 

9908 

Aiitaret 

W. 

24  57    2 

3019 

26  26  51 

3013 

27  56  48 

3005 

29  26  54 

9907 

E. 

5926    4 

3996 

58    1  47 

3996 

56  37  33 

3301 

55  13  23 

9306 

aPegad 

E. 

81    1  33 

9161 

79  38  20 

3347 

78  15    3 

3344 

76  51  42 

3340 

XVL 
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QBBEH  W lOH  MFiATSr  TIMB. 

1 

LUNAR  DISTANCES. 

Is 

1" 

Vmbo  And  Direetton 
ofOlUaot. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff. 

XVllPi. 

P.L. 
of 

Diff: 

XXlb. 

1 

1 

P.L. 

of 

Diff. 

14 

Son 

W. 

39  4<i    i 

3006 

411^    7 

3093 

Oil/ 

42  48  51 

3039 

d  18  16 

3063 

Antares 

E. 

muuie 

9644 

64  44  51 

9600 

63    7  18 

9676 

61  30    6 

9601  ; 

aAquUn 

£. 

113  23    1 

3061 

112    5  32 

3663 

110  47  55 

3646 

109  30  12 

3644 

15 

Sun 

W. 

51  40  40 

3131 

53    8  12 

3146 

54  35  26 

3161 

56    222 

3175 

Antares 

£. 

53  29  13 

S788 

51  54    3 

9789 

50  19  12 

9797 

48  44  40 

9811 

a  AquilflB 

E. 

103    1  12 

364S 

101  43  30 

3663 

100  25  53 

3669 

99    822 

16 

Sim 

W. 

63  12  45 

3946 

64  38    0 

3986 

66    3    0 

3971 

67  27  45 

3984 

Vends 

W. 

34  49  41 

3330 

36  13  18 

,3343 

37  36  40 

3366 

38  59  47 

3380 

Antares 

E. 

40  56  31 

9879 

39  23  45 

9801 

37  51  15 

9003 

36  19    0 

9916 

aAquiln 

£. 

92  42  52 

3711 

91  26  17 

8193 

90    9  54 

3736 

88  53  44 

3747 

17 

Sun 

W. 

74  27  59 

3340 

75  51  24 

3361 

77  14  87 

3360 

78  37  39 

3380 

Vbnus 

W, 

45  51  50 

3497 

47  13  36 

3438 

48  35  10 

3447 

49  56  33 

8456 

SATimN 

W. 

30    4  47 

3006 

31  34  52 

3017 

33    4  44 

3096 

34  34  26 

8034 

Antares 

E. 

28  41  25 

9900 

27  10  33 

9979 

25  39  54 

9988 

24    9  26 

9997 

aAquiln 

E. 

82  38  25 

3800 

81  21  44 

3837 

80    720 

3864 

78  53  13 

3871 

18 

Sun 

W. 

85  30  24 

3408 

86  52  32 

3416 

88  14  32 

3490 

89  36  26 

3496 

Vbnus 

W. 

56  41    2 

3486 

58    1  3] 

3603 

59  21  52 

3606 

60  42    7 

3615 

Satuen 

W. 

42    0  29 

3000 

43  29  17 

3076 

44  57  57 

3080 

46  26  31 

3066 

1 

Spies 

W. 

29  19  27 

3040 

30  48  50 

3046 

32  18    6 

3060 

33  47  17 

3065 

aAquilflB 

E. 

72  47  23 

3070 

71  35  14 

3003 

70  23  28 

#017 

69  12    5 

4041 

19 

Sun 

W. 

96  24  39 

3444 

97  4G    6 

3446 

99    7  31 

3447 

100  28  54 

3449 

Vbnus 

W. 

67  22    2 

3ft33 

68  41  50 

3636 

70    1  35 

3636 

71  21  19 

3537 

1 

Satubn 

W. 

53  48    3 

3109 

55  16  10 

3106 

56  44  14 

3106 

58  12  16 

3106 

1 

Spies 

W. 

41  12    2 

3000 

42  40  49 

3071 

44    9  34 

3073 

45  38  17 

3073 

a  AqiiilcB 

E. 

63  21  32 

4183 

62  12  50 

4917 

61    4  40 

4968 

59  57    3 

4980 

1 

Fomalhaut 

£. 

87  37  35 

3904 

86  12  41 

3987 

84  47  51 

3900 

8323    3 

3971 

90 

Vbnus 

W. 

77  59  53 

3636 

79  19  38 

3633 

80  39  26 

3631 

81  59  16 

3597 

■ 

Satubn 

W. 

65  32  21 

3106 

67    024 

3103 

68  28  30 

3101 

69  56  38 

3008 

Spies 

W. 

53    1  52 

3070 

54  30  38 

3000 

55  59  26 

3066 

57  28  17 

3083 

aAquilas 

£. 

54  28  19 

4618 

53  24  43 

4673 

52  21  55 

4633 

51  19  59 

4600 

Fomalhaot 

E. 

76  19  39 

3960 

74  55    4 

3981 

73  30  30 

3989 

72    5  57 

3983 

aPegasi 

E. 

97  34  39 

3306 

96  12  17 

3301 

94  49  50 

3388 

93  27  20 

3384 

31 

Vbnus 

W. 

88  39  28 

3606 

89  59  46 

3490 

91  20  11 

3494 

92  40  42 

3487 

Satubn 

W. 

77  18  20 

3078 

78  46  56 

3073 

80  15  38 

3088 

81  44  27 

3080 

1 

Spies 

W. 

64  53  35 

3043 

66  22  54 

3038 

67  52  20 

3099 

69  21  53 

3096 

aAquilas 

£. 

46  25  31 

6190 

45  30    9 

5090 

44  36    9 

6347 

43  43  36 

5478 

Fomalhaut 

E. 

65    334 

3988 

63  39    9 

3900 

62  14  45 

3991 

60  50  23 

3994 

ciPegasi 

E. 

86  33  43 

3306 

85  10  47 

3301 

83  47  46 

3368 

82  24  42 

3354 

22 

Vbnus 

W. 

99  25  20 

3447 

100  46  43 

3438 

102    8  16 

3430 

103  29  59 

3490 

Satubn 

W. 

89  10  30 

3090 

90  40  10 

3019 

92    9  59 

3010 

93  39  59 

3001 

Spies 

W. 

76  51  38 

9001 

78  22    2 

9083 

79  52  36 

9974 

81  23  21 

9086 

AntarM 

W. 

30  57  10 

9000 

32  27  35 

9981 

33  58  11 

9973 

35  28  57 

9065 

Fomalhaot 

E. 

53  49  17 

3309 

52  25  16 

3316 

51     1  22 

3391 

49  37  a% 

3399 

ttPegasi 

E. 

75  28  17 

83)8 

74    4  49 

3334 

72  41  17 

3339 

71  17  43 

3330 
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XVII. 


GBEENWIOH  MEAIT  TIMB. 


LUNAR  DISTANCES. 


« 

II 


Name  and  Direction 
of  Objeot. 


23  Saturn  W. 
Spiwi  W. 
Aiitfires  W. 
Foinalhaut  £ . 
a  Pegasi  E . 

24  Spica  W, 
Antares  W. 
a  Pegasi  E  . 
a  Arietis  E  . 

25  Spica  W. 
Antares  W. 
a  Pegasi  E  . 
a  Anetis  E  . 
Jupiter  E  . 

2(5     Antares  W. 

a  Arietis  E  . 

JuPITBR  E . 

Aldebaran  E . 

27  An  tares  W. 
aAqniliB  W. 
a  Arietis  E  . 

JUPITBR  E . 

Aldeliaran  E . 

28  Antares  W. 
a  AquiliB  W. 
a  Arietis  E  . 
Jupiter  E  . 
Aldebaran  E  • 

29  a  AquilsB  W. 
Fomalhaut  W. 
Jupiter  E  . 
Aldebaran  E . 
Pollux  E . 

30  aAquilsB  W. 
Fomalbaut  W. 
Jupiter  E  . 
AldelNiran  E . 
Pollux  E . 

31  a  Aquil»  W. 
Fomalhaut  W. 
a  Pegasi  W. 
Aldebaran  E  • 
Pollux  E . 
Suif  £  • 


Noon. 


O  0  II 

95  10  10 
82  54  16 
36  59  54 

48  13  57 
69  54  6 

95  8  48 

49  14  42 
58  44  56 
99  II  48 

107  37  43 
61  43  56 
47  41  56 

86  50  53 
110  0  2 

74  29  5 

74  14  28 

97  21  49 

104  44  6 

87  30  29 

47  31  6 
61  23  12 
84  27  9 
91  5;)  5 

100  47  24 

56  45  18 

48  19  35 
71  16  58 
78  46  38 

67  7  5 
35  32  2J) 

57  5,3  10 
65  27  32 

108  59  5 

78  9  34 
47  46  40 
44  18  30 
51  59  45 
95  16  iW 

89  33  55 
60  40  38 
41  47  39 
38  29  46 
81  24  41 
127  58  6 


P.L. 

of 

DlfEl 


9993 
9958 
9956 
3338 
3338 

98n 
9876 
3338 
9996 

9789 
9767 
3433 
9835 
9898 

9695 
9747 
9733 

9754 

9606 
4467 
9669 
9643 
9663 

9595 
3890 
9615 
9563 
9585 

3467 
3085 
9497 
9597 
9458 

3975 
9770 
9449 
9497 
9403 

3193 
9091 
3138 
9515 
9359 


Ilfh. 


o   /  _« 

96  40  32 

84  25  22 
38  31  2 
46  50  29 
68  30  27 

96  41  36 
50  47  32 
57  21  28 

97  40  2 

109  12  25 
63  18  41 
46  20  17 

85  17  11 

108  26  10 

76  5  52 
72  38  50 
95  45  53 

103  8  38 

89  9  16 

48  35  27 
59  45  51 
82  49  12 

90  15  35 

102  28  2 
57  59  59 
46  41  0 
6J)  37  1 1 

77  7  22 

68  28  6 
37  0  57 
56  11  52 
63  4()  56 
107  16  53 

79  34  15 

49  21  47 

42  36    5 

50  18  27 
93  33    8 

91  0  13 
62  19    5 

43  15  3 
36  48  54 
79  40    8 

126  21    4 


P.L. 

of 

Diff. 


WW 

9948 
9946 
3348 
3397 

9867 


3344 

9914 

9777 
9775 
3457 
9894 
9815 

9683 
9737 
9791 
9749 

9595 
4363 
9660 
9633 
9653 

9516 
3764 
9610 
9553 
9577 

3436 
3030 
9489 
9591 
9450 

39S9 
9740 
9444 
9495 
9396 

3188 
9007 
3064 
9595 
93S6 
9078 


Vlh. 


3 

98 


11  5 
85  56  40 
40  2  22 
45  27  13 
67  6  47 

98  14  37 
52  20  35 
55  58  7 
96  8  1 

110  47  23 
64  5,3  42 
44  59  5 
83  43  14 

106  52  2 

77  42  55 

71  2  59 

94  9  41 

101  32  54 

90  48  18 
49  41  22 
58  8  18 
81  II  0 
88  37  50 


104 
59 
45 


8  53 
15  39 
2  19 
67  57  12 
75  27  55 


69  49  42 
38  30  32 
54  30  24 

62  6  12 
105  34  30 

80  59  14 
50  57  26 
40  53  33 
48  37  7 

91  49  28 

92  26  36 

63  57  50 
44  43  32 
35  8  15 
77  55  28 

124  4:3  55 


P.L. 

of 

Diff. 


9974 
9939 
9937 
3360 
3396 

9856 
9655 
3350 
9903 

9706 
9764 
3484 
9813 
9804 

9679 
9796 
9710 
9790 

9585 
4966 
9653 
9091 
9041 

9507 
3711 
9007 
9544 
9568 

3407 
9981 
9489 
9616 
9443 

3945 
9793 
9441 
9495 
9381 

3187 
9596 
3096 

9536 
9360 
9079 


1X»^- 


O        I        n 

99  41  50 
87  28  10 
41  33  54 
4 


44 
65  43 


II 
6 


99  47  52 

53  53  52 

54  34  5.3 
94  35  46 

112  22  35 

66  28  57 

43  38  23 

82  9  3 

105  17  3ii 

79  20  13 
6!)  26  54 
92  33  14 
99  56  54 


92  27  34 

9574 

50  48  46 

4176 

56  30  35 

9645 

79  32  34 

9611 

86  59  51 

9633 

105  49  57 
60  32  14 
43  23  34 
66  17  0 
73  48  16 

71  11  51 
40  I  9 
52  48  46 
60  25  21 
103  51  56 

82  24  30 
52  33  35 
39  10  56 
46  55  47 
90  5  40 

93  53  1 
65  36  51 
46  13  0 
33  27  52 
76  10  42 
123  6  38 


P.L- 

of 
Diir. 


9999 

9997 
3375 
3396 

3645 
9843  I 
3358 
9801 

97M 
9759 
3516 
9801 
3799 


9716 


9719 


9498  i 
3663  > 
9604 

9536 

9561 
I 
\ 

3379 

9936  ! 

9476  ' 

9519 

9436 

9933  , 
9703  , 
9436 
9495 
9384 

3186  , 
9584 
9993  ! 


9549 
9346 


xvra. 
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i 

OBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

'k 

Name  and  Direction 

Midnight. 

P.L. 
of 

XVii. 

P.L. 
of 

XVIUh. 

P.L. 
of 

XXlb 

P.L. 
of 

r 

OI  \/«(|OOX. 

DiiK 

Dili: 

DIA 

DHL 

.23 

* 

SATtlAlf 

W. 

lof  \i  47 

S8B4 

10^4^57 

9045 

lol  15  19 

9035 

0        1        If 

105  46  54 

9094 

Spica 

w. 

88  59  52 

9919 

90  31  47 

9900 

92    3  54 

9800 

93  36  14 

9888 

Aj9  tares 

w. 

43    5  38 

9917 

44  37  35 

9006 

46    9  44 

9808 

47  42    6 

96C7 

■ 

Fomalhaut 

E. 

42  41  26 

3399 

41  19    1 

3419 

39  56  58 

3436 

38  35  22 

3489 

aPegasi 

£. 

64  19  25 

9396 

62  55  44 

3996 

61  32    5 

3330 

60    8  28 

3334 

24 

Spica 

W. 

101  21  21 

9»4 

102  55    5 

9899 

104  29    3 

9811 

106    3  16 

9801 

! 

Antarea 

W. 

55  27  24 

9838 

57     1  10 

9891 

58  35  10 

9809 

60    9  26 

9796 

aPe^i 
a  Arietia 

E. 

53  11  49 

3969 

51  48  57 

3381 

50  26  19 

S306 

49    3  58 

3413 

E. 

93    3  16 

9880 

91  30  32 

9860 

89  5?  34 

9658 

88  24  21 

9646 

25 

Spica 

W. 

113  58    3 

9749 

1 15  33  46 

9739 

117    9  44 

9790 

118  45  57 

9708 

Antarea 

W. 

68    4  28 

9741 

69  40  14 

9799 

71  16  16 

9717 

72  52  33 

9706 

aPe|^] 
a  ArietiB 

E. 

42  18  17 

95S4 

40  58  52 

3506 

39  40  13 

3646 

38  22  28 

3701 

E. 

80  34  37 

9790 

78  59  56 

9779 

77  25    1 

9789 

75  49  52 

9797 

■ 

JOPITBR 

E. 

108  43    0 

9780 

102    8    6 

9768 

100  32  56 

9796 

96  57  30 

9744 

26 

Antorea 

W. 

80  57  46 

9640 

82  35  35 

9638 

84  13  38 

9897 

85  51  56 

9616 

a  Anetiii 

E. 

67  50  35 

9706 

66  14    3 

9607 

64  37  19 

9687 

63    0  22 

9678 

♦ 

JUFITBR 

E. 

90  56  31 

9687 

89  19  33 

9675 

87  42  20 

9664 

86    4  52 

9653 

Aldebaran 

E. 

96  20  39 

9707 

96  44    8 

9605 

95    7  22 

9684 

93  30  21 

9673 

27 

Antarea 

W. 

94    7    5 

9S64 

95  46  49 

95M 

97  26  47 

9544 

99    6  59 

9535 

1 

a  Aqiiile 

W. 

51  57  35 

4009 

53    7  43 

4017 

54  19    6 

3046 

55  31  :)9 

3861 

a  Arietia 

E. 

54  52  41 

9638 

53  14  37 

9639 

51  36  25 

9895 

49  58    4 

9619 

JOPITKA 

E. 

77  53  54 

9601 

76  15    0 

9501 

74  35  53 

9581 

72  56  :» 

9979 

Aldebaran 

E. 

a5  21  39 

9031 

83  43  13 

9619 

82    4  34 

9809 

80  25  42 

9589 

28 

Antares 

W. 

107  31  13 

9469 

109  12  41 

9481 

110  54  21 

9473 

112  36  12 

9469 

aAqtiils 

W. 

.  61  49  41 

9617 

63    7  57 

3576 

64  26  58 

3536 

65  46  42 

3901 

a  Arietis 

E. 

41  44  45 

9604 

40    5  55 

9603 

38  27    4 

9604 

36  48  15 

9606  ' 

JuptTcm 

E. 

64  36  37 

9597 

62  56    2 

9519 

61  15  15 

9519 

59  34  18 

9504 

Aldebaran 

E. 

72    8  27 

9S63 

70  28  27 

9546 

68  48  18 

9530 

67    7  59 

9933 

29 

a  Aquiitt 

W. 

72  34  31 

9955 

73  57  39 

3339 

75  21   14 

3311 

76  45  13 

3909  ( 

Fomalhaut 

W. 

41  32  42 

98B6 

43    5    6 

9860 

44  38  16 

9897 

46  12    9 

9798 

JopiTsm 

E. 

51     6  59 

9470 

49  25    4 

9464 

47  43    0 

9450 

46    0  49 

9453 

Aldebaran 

E. 

58  44  24 

9507 

57    3  21 

9504 

55  22  13 

9501 

53  41     1 

9498 

Pollux 

E. 

102    9  12 

9499 

100  26  18 

9499 

98  43  14 

9419 

97    0    1 

9400 

30 

a  Aquils 

W. 

83  50    0 

9999 

85  15  43 

3919 

86  41  38 

3904 

88    7  43 

3198 

FontrJhaut 

W. 

54  10  12 

9663 

55  47  15 

9666 

57  24  41 

9649 

59    229 

9634 

JupiTsa 

E. 

37  28  15 

9495 

35  45  ;)0 

9439 

34    241 

9131 

32  19  50 

9490  ' 

J 

Aldebaran 

E. 

45  14  27 

9497 

43  33  10 

9490 

41  51  56 

9503 

40  10  47 

9500 

Pollux 

E. 

88  21  43 

9980 

86  37  39 

9374 

84  53  27 

9360 

83    9    8 

9964 

31 

tt  Aquilv 

W. 

95  19  27 

9)87 

96  45  52 

3160 

96  12  14 

3109 

99  38  32 

1108 

Fomalhaut 

W. 

67  16    8 

9574 

68  55  39 

9969 

70  35  22 

9696 

72  15  17 

9548 

1 

aPegaal 
Aldebaran 

W. 

47  43  22 

9954 

49  14  33 

9018 

50  46  29 

9086 

52  19    6 

9656 

E. 

31  47  47 

9566 

30    8    6 

9568 

28  28  55 

9614 

26  50  19 

9646 

Pollux 

E. 

74  25  50 

9949 

72  40  52 

9398 

70  55  48 

9339 

69  10  39 

9331 

1 

Son 

E. 

121  29  15 

9663 

119  51  45 

9158 

118  14    9 

9094 

116  36  27 

9640 

10 
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AT  GREENWICH  APPAEENT  NOON. 


S 

0 


Prid. 
Sat 

auN. 

Mon. 
Tues. 
Wed. 

Thur. 
Prid. 

Sat. 

8UN. 
Mon. 
Tues. 

Wed. 
Thur. 
Prid. 

Sat. 

auN. 

Mod. 

Taes. 
Wed. 
Thar. 

Prid. 

Sat. 

aun. 

Mon. 
Tues. 
Wed. 

Thur. 
Prid. 
Sat 

auN. 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  Aaoensioii. 


h     m       a 

0  43  15.18 
0  46  52.57 
0  50  29.71 

0  54     6.61 

0  57  43.29 

1  1  19.77 

1  4  56.06 
1  8  32.18 
1  12    8.15 

1  15  43.97 
1  19  19.67 
1  22  55.26 

1  26  30.76 
1  30  6.19 
1  33  41.56 

1  37  16.87 
1  40  52.18 
1  44  27.48 

1  48  2.79 
1  51  38.15 
1  55  13.56 

1  58  49.05 

2  2  24.65 
2    6    0.38 

2  9  36.27 
2  13  12.31 
12  16  48.57 

2  20  25.06 
2  24  1.79 
2  27  38.80 


12  81  16.09 


Diir.  for 
1  Honr. 


■ 
9.064 

9.053 

9.043 

9.033 
9.024 
9.016 

9.009 
9.002 
8.996 

8.990 
8.985 
8.981 

8.978 
8.975 
8.973 

8.971 
8.971 
8.971 

8.97*2 
8.974 
8.976 

8.981 
0.98o 
8.992 

0.999 
9.007 
9.016 

9.025 
9.036 
9.048 

9.061 


Apparent 
Daolinatlon. 


N. 


e 

8 
7 
7 


6  5^.2 
45  2.0 
23    0.1 


7  0  50.8 
6  38  34.6 
6  16  11.7 

5  53  42.4 
5  31  7.2 
5    8  26.2 

4  45  40.0 
4  22  48.8 
3  59  53.0 

3  36  53.0 
3  13  49.2 
2  50  41.8 

2  27  31.3 
2  4  18.0 
1  41     2.2 

1  17  44.3 
0  54  24.6 
0  31     3.4 

N.  0    7  41.2 
S.   0  15  41.9 

0  39    5.5 

1  2  29.2 
1  25  52.8 

1  49  16.0 

2  12  38.4 
2  35  59.7 
2  59  19.6 

S.   3  22  37.8 


Dlff.  for 
1  Honr. 


-^.59 
54.92 
55.23 

-55.54 
55.81 
56.09 

-66.34 
56.59 
56.82 

-57.03 
57.23 
57.41 

-57.58 
57.73 
57.87 

-58.00 
58.11 
68.20 

-68.28 
68.35 
68.40 

-68.44 
68.47 
58.49 

-68.49 
68.48 
68.45 

-56.41 
68.36 
68.29 

-58.21 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paaaing 
ICerldian. 


#/ 


5  53.76 
5  53.99 
5  54.22 

5  54.45 
5  54.68 
5  54.92 

5  55.16 
5  55.40 
5  55.65 

5  55.90 
5  56.15 
5  56.41 

5  56.67 
5  56.93 
5  57.20 

5  57.46 
5  57.73 
5  58.00 

5  58.28 
5  58.55 
5  58.82 

5  59.10 
5  59.37 
5  59.65 


59.92 
0.19 
6    0.47 


5 
6 


6  0.74 
6  1.01 
6     1.28 


16     1.55 


64.40 
64.36 
64.32 

64.29 
64.25 
64.22 

64.19 
64.17 
64.14 

64.12 
64.11 
64.09 

64.08 
64.07 
64.07 

64.06 
64.07 
64.07 

64.08 
64.09 
64.10 

64.12 
64.13 
64.16 

64.18 
64.21 
64.24 

64.27 
64.31 
64.35 

64.39 


Bqoatlon  of 

Time, 

to  be 
Snbtraotad 

from 
Apparent 

Time. 


m       • 

0  14.29 
0  33.39 

0  52.76 

1  12.35 
1  32.17 

1  52.19 

2  12.40 
2  32.78 

2  53.31 

3  13.98 
3  34.78 

3  55.68 

4  16.69 
4  87.75 

4  58.88 

5  20.06 

5  41.25 

6  2.44 

6  23.63 

6  44.76 

7  5.84 

7  26.85 

7  47.75 

8  8.52 

8  29.13 

8  49.58 

9  9.82 

9  29.83 

9  49.60 

10    9.09 

10  28.30 


Dim  for 
IHoar. 


• 

0.791 
0.801 
0.812 

0.821 
0.830 
0.838 

0.846 
0.852 
0.858 

0.864 
0.869 
0.873 

0.876 
0.879 
0.881 

0.883 
0.883 
0.883 

0.882 
0.880 
0.877 

0.873 
0.868 
0.862 

0.855 
0.848 
0.839 

0.829 
0.818 
0.806 

0.794 


HiDOi^— The  mean  time  of  aemldlameler  paeaiwg  maj  be  flviiBd  by  eubtnotbig  0«.18  from  Iho  aidoreal  ttma. 
The  eign  —  prefixed  to  the  hoaxly  ohaage  of  deeUnatlon  Indleatea  that  north  deoUaatioBa  an  d 
■onUi  deoHiiafttoni,  Inniiiailiin. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

• 

1 

• 

• 

1 

s 

XqoAtlon  of 
Time, 

Sldereel 

Tifflo. 

or 

1  ^ 

1 

s 

^ 

1 

Apparent 
Righ  t  Aaoooaioii. 

DIff.  for 
iHonr. 

Apparent 
Docllnation. 

Diftfor 
IHonr. 

to  be 

Added  to 

HeenTime. 

DiA  for 
1  Hoor. 

SIChiAwMBsion 
of 

MeftoSim. 

Prid. 

1 

h     m       • 

10  43  15.21 

• 
9.066 

N.    8    6  56.0 

-64'^61 

m       ■ 

0  14.29 

• 
0.791 

h     in       • 

10  43  29.50 

Sat 

2 

10  46  52.65 

9.055 

7  45     1.4 

54.93 

0  33.40 

0.809 

10  47  26.05 

8Ulf. 

3 

10  50  29.84 

9.045 

7  22  59.2 

55.24 

0  52.77 

0.819 

10  51  22.61 

Mon. 

4 

10  54    6.79 

9.035 

7    0  49.7 

-65.54 

1   12.37 

0.891 

10  55  19.16 

Taes. 

5 

10  57  43.52 

9.(y!i6 

6  38  33.1 

55.83 

1  32.19 

0.830 

10  59  15.71 

Wed. 

6 

11     1  20  05 

9.018 

6  16    9.9 

56.10 

1  52.22 

0.838 

11     3  12.27 

Thar. 

7 

11     4  56.39 

9.011 

5  53  40.3 

-56.36 

2  12.43 

0.846 

11     7    8.82 

Frid. 

8 

11     8  32.56 

9.004 

5  31     4.7 

56.60 

2  32.82 

0.852 

11  11     5.38 

Sat 

9 

11  12    8.58 

o.wo 

5    8  23.4 

56.83 

2  53.35 

0.859 

11  15     1.93 

SUN. 

10 

11  15  44.45 

8.99 

4  45  36.9 

-57.04 

3  14.03 

0.864 

11  18  58.48 

Mon. 

11 

11   19  20.21 

8.987 

4  22  45.3 

57.24 

3  34.83 

0.869 

11  22  55.04 

Taes. 

12 

11  22  55.85 

8.983 

3  59  49.2 

57.49 

3  55.74 

0.873 

11  26  51.59 

Wed. 

13 

11  26  31.40 

8.980 

3  36  48.9 

-57.59 

4  16.75 

0.877 

11  30  48.15 

Thnr. 

14 

11  30    6.88 

8.977 

3  13  44:7 

67.75 

4  37.82 

0.879 

11  34  44.70 

Frid. 

15 

11  33  42.30 

8.975 

2  50  37.0 

57.89 

4  58.95 

0.882 

11  38  41.25 

Sat 

16 

11  37  17.67 

8.974 

2  27  26.1 

-58.01 

5  20.14 

0.883 

11  42  37.81 

8UN. 

17 

11  40  53.03 

8.973 

2    4  12.4 

68.19 

5  41.33 

0.883 

11  46  34.36 

Mon. 

18 

11  44  28.38 

8.973 

1  40  56.3 

58.99 

6    2.53 

0.883 

11  50  30.91 

Toes. 

19 

11  48    3.75 

8.975 

1  17  38.0 

-68.30 

6  23.72 

0.882 

11  54  27.47 

Wed. 

20 

11  51  39.16 

8.977 

0  54  18.0 

58.36 

6  44.87 

0.880 

11  58  24.02 

Tbnr. 

21 

11  55  14.62 

8.979 

0  30  56.5 

58.42 

7    5.96 

0.877 

12    2  20.58 

Frid. 

22 

11  58  50.17 

8.983 

N.   0    7  33.9 

-58.46 

7  26.96 

0.873 

12    6  17.13 

Sat 

23 

12    2  25.82 

8.988 

S.    0  15  49.5 

58.49 

7  47.86 

0.868 

12  10  13.68 

auN. 

24 

12    6     1.60 

0.994 

0  89  13.5 

58.50 

8    8.64 

0.862 

12  14  10.24 

Men. 

25 

12    9  37.54 

9.001 

1    2  37.5 

-56.50 

8  29J25 

0.855 

12  18    6.79 

Toes. 

26 

12  13  13.64 

9.009 

1  26     1.4 

68.49 

8  49.70 

0.848 

12  22    3.34 

Wed. 

27 

12  16  49.95 

9.018 

1  49  24.9 

68.46 

9    9.95 

0.839 

12  25  59.90 

Thar 

28 

12  20  26.49 

9.008 

2  12  47.7 

-58.49 

9  29.96 

0.829 

12  29  56.45 

Frid. 

29 

12  24    3.27 

9.038 

2  36    9.3 

68.37 

9  49.73 

0.818 

12  33  53.00 

Sat 

30 

12  27  40.33 

9.050 

2  59  29.5 

58.30 

10    9.23 

0.807 

12  37  49.56 

SUIT. 

31 

12  81  17.67 

9.063 

S.    3  22  47.9 

-«&99 

10  28.44 

0.794 

12  41  46.11 

mn4 

•iffB-pffiAzedtoftI 
liwrMrtBgi  tiwth  di 

Mumooon 
lehonrijt 

M  J  be  aaimod  Iho  Mae  M  tlu 
ihaageof  deeUuilloa  ladieelae 

Uibr^pevtBl] 
thfti  north  deeli 

=^ 

DUL  IbrlHoui 
^9'.8565. 
(Teble  HI.) 
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• 

AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

5 
1 

O 

5 

1 

• 
5 

Lomuithii 

of  the 

Bedine  Vector 

1 

Meea  Time 

TRUB  LONGITUDE. 

e 
1 

o 

1 

Dlff.  for 
1  Hoar. 

LATITUDE. 

of  the 
Earth. 

Dlff.  for 
1  Honr. 

of               , 
SidoTMl  Noon.      1 

A 

X' 

244 

159  13  58'.7 

13  30.5 

145'!% 

+  0'!28 

0.0037352 

-42.9 

h      Bi       • 

13  14  20.01 

2 

245 

160  12    6.3 

11  38.0 

145.36 

0.39 

0.0036319 

43.2 

13  10  24.11 

3 

246 

161  10  15.9 

9  47.5 

145.44 

0.48 

0.0035277 

43.6 

13     6  28.19 

4 

247 

162    8  27.6 

7  59.1 

145.53 

+  0.54 

00034224 

•-44. 1 

13    2  32.29 

5 

248 

163    6  41.3 

6  12.6 

145.61 

0.57 

0.0033159 

44.6 

12  58  36.39  j 

6 

249 

164    4  57.0 

4  28.2 

145.70 

0.58 

0.0032081 

45.2 

12  54  40.47  '' 

7 

250 

165    3  14.7 

2  45.8 

145.78 

+  0.56 

0.0030989 

-45.8 

12  50  44.57  , 

8 

251 

166     1  34.3 

1     5.3 

145.86 

0.51 

0.0029883 

46.4 

12  46  48.65 

9 

252 

166  59  55.9 

59  26.8 

145.94 

0.43 

0.0028762 

47.0 

12  42  52.75 

10 

253 

167  58  19.5 

57  50.3 

146.02 

+  0.32 

0.0027626 

-47.6 

12  38  56.84 

11 

254 

168  56  45.0 

56  15.6 

146.10 

0.20 

0.0026475 

48.2 

12  35    0.93 

12 

255 

169  55  12.2 

54  42.7 

146.17 

+  0.06 

0.0025311 

48.8 

12  31     5.03 

1 

13 

256 

170  53  41.2 

53  11.6 

146.24 

-0.07 

0.0024133 

-49.4 

12  27    9.11 

14 

257 

171  52  11.9 

51  42.2 

146.32 

0.20 

0.0022942 

49.9 

12  23  13.21 

15 

258 

172  50  44.4 

50  14.6 

146.39 

0.32 

0.0021740 

50.3 

12  19  17.30 

16 

259 

173  49  18.6 

48  48.7 

146.46 

-0.42 

0.0020528 

-50.8 

12  15  21.39  1 

17 

260 

174  47  54.5 

47  24.5 

146.53 

0.51 

0.0019306 

51.1 

12  11  25.49 

18 

261 

175  46  32.0 

46     1.8 

146.60 

0.58 

0.0018076 

51.4 

12    7  29.58 

19 

262 

176  45  11.2 

44  40.9 

146.67 

-0.61 

0.0016840 

-51.6 

12     3  33.67 

20 

263 

177  43  52.0 

43  21.6 

146.74 

0.60 

0.0015601 

51.7 

11  59  37.76 

21 

264 

178  42  34.5 

42    4.0 

146.81 

0.57 

0.0014360 

51.7 

11  55  41.85 

22 

265 

179  41  18.8 

40  48.2 

146.89 

-0.51 

0.0013118 

-51.8 

11  51  45.95 

23 

266 

180  40    5.0 

39  34.3 

146.96 

0.43 

0.001 1876 

51.7 

11  47  50.04 

24 

267 

181  38  53.0 

38  22.2 

147.04 

0.32 

0.0010636 

51.6 

11  43  54.13 

25 

268 

182  37  42.9 

37  12.0 

147.12 

-0.20 

0.0009398 

-51 .5 

11  39  58.22 

26 

269 

183  36  34.8 

36    3.8 

147.20 

-0.07 

0.0008163 

51.4 

11  36    2.30 

27 

270 

184  35  28.7 

34  57.6 

147.29 

+  0.06 

0.0006931 

51.3 

11  32     6.40 

28 

271 

185  34  24.8 

33  53.6 

147.38 

+  0.19 

0.0005701 

-  51 .2 

11  28  10.50 

29 

272 

186  33  23.1 

32  51.7 

147.48 

0.30 

0.0004473 

51.1 

11  24  14.60 

30 

273 

187  82  23.7 

31  52.2 

147.57 

0.39 

0.0003247 

51.0 

11  20  18.68 

31 

274 

188  31  26.5 

1 
30  54.9  <  147.67 

1 

+  0.46 

0.0002023 

-51.0 

11  16  22.78 

Von^Tho 
iho 

nombera  in  eotvan  X  ooti— poad  to  the  tn 
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1 

GREENWICH  MEAN  TIME. 

■ 
m 

THE  M(K)N'8 

0 

a 

e 

1   2 

0 

1 

SBMIinAMSTER. 

HOBIZOKTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Koon. 

lOdnicht. 

Noon. 

Dlff.  for 
1  Hoar. 

ICldnlght. 

Diir.  for 
1  Hour. 

Horidlan  of 
Greenwich. 

Diff.  for 
1  Hoar. 

NOOD. 

1 

16     5.9 

1      II 

16    7.6 

58'  58.3 

W.57 

59    4.6 

+0^48 

h      ni 

16  37.1 

m 
2.31 

d 

20.6 

2 

16    9.0 

16  10.1 

59    9.8 

0.38 

59  13.8 

0.29 

17  34.6 

2.48 

21.6 

3 

16  10.9 

16  11.3 

59  16.7 

•fO.19 

59  18.3 

+0.06 

18  36.0 

2.61 

22.6 

4 

16  11.4 

16  11.2 

59  18.7 

-0.02 

59  17.8 

-0.13 

19  39.1 

2.62 

23.6 

5 

16  10.6 

16    9.5 

59  15.5 

0.26 

59  11.6 

0.39 

20  41.3 

2.53 

24.6 

6 

16    8.0 

16    6.1 

59    6.1 

0.53 

58  59.0 

0.66 

21  39.9 

2.35 

25.6 

7 

16    3.7 

16    0.8 

58  50.2 

-0.81 

58  39.6 

-0.95 

22  34.2 

2.17 

26.6 

8 

15  57.4 

15  53.7 

58  27.3 

1.09 

58  13.4 

1.22 

23  24.0 

2.00 

27.6 

9 

15  49.5 

15  44.9 

57  58.0 

1.34 

57  41.3 

1.43 

6 

28.6 

10 

15  40.1 

15  35.1 

57  23.6 

-1.51 

57     5.1 

-1.56 

0  10.5 

1.88 

0.2 

11 

15  29.9 

15  24.7 

56  46.1 

1.59 

56  26.9 

1.59 

0  54.6 

1.80 

1.2 

1  12 

15  19.5 

15  14.5 

56    7.9 

1.56 

55  49.5 

1.50 

1  37.6 

1.78 

2.2 

13 

15    9.7 

15    5.2 

55  31.9 

-1.42 

55  15.5 

-1.31 

2  20.6 

1.80 

3.2 

.  u 

15     1.1 

14  57.5 

55    0.5 

1.18 

54  47.3 

1.02 

3    4.6 

1.86 

4.2 

15 

14  54.5 

14  52.0 

54  36.0 

0.85 

54  26.9 

0.66 

3  50.2 

1.95 

5.2 

16 

14  50.1 

14  48.9 

54  20.1 

-0.47 

54  15.7 

-0.26 

4  38.0 

2.04 

6.2 

17 

14  48.5 

14  48.7 

54  13.9 

-O.04 

54  14.7 

+0.18 

5  27.9 

2.12 

7.2 

16 

14  49.6 

14  51.3 

54  18.1 

• 

-H).40 

54  24.2 

0.61 

6  19.2 

2.16 

8.2 

,  19 

14  53.6 

14  56.6 

54  32.7 

-H).81 

54  43.7 

+1.01 

7  11.4 

2.17 

9.2 

<  20 

15    0.2 

15    4.4 

54  57.0 

1.20 

55  12.5 

1.37 

8    2.9 

2.12 

10.2 

.21 

15     9.1 

15  14.3 

55  29.8 

1.51 

55  48.7 

1.64 

8  53.2 

2.05 

11.2 

22 

15  19.8 

15  25.5 

56    9.1 

+1.73 

56  30.1 

+1.78 

9  41.5 

1.98 

12.2 

23 

15  31.4 

15  37.4 

56  51.8 

1.82 

57  13.7 

1.81 

10  28.4 

1.93 

13.2 

24 

15  43.8 

15  49.0 

57  35.3 

1.77 

57  56.1 

1.69 

11   14.5 

1.91 

14.2 

25 

15  54.3 

15  59.3 

58  15.9 

•I-1.58 

58  34.1 

+1.44 

12    0.6 

1.94 

15.2 

26 

16    3.8 

16    7.6 

58  50.5 

1.28 

59    4.7 

1.09 

12  47.9 

2.02 

16.2 

27 

16  10.9 

16  13.4 

59  16.6 

0.89 

59  26  0 

0.68 

13  37.8 

2.14 

17.2 

28 

16  15.3 

16  16.5 

59  32.9 

+0.47 

59  37.2 

+0.26 

14  31.2 

2.31 

18.2 

29 

16  17.0 

16  16.9 

59  39.1 

+0.07 

59  38.8 

-0.12 

15  28.7 

2.48 

19.2 

30 

16  16.2 

16  15.1 

59  36.3 

-0.28 

59  32.0 

0.43 

16  29.9 

2.60 

20.2 

31 

16  13.5 

16  11.5 

59  26.1 

-0.55 

59  18.8 

-0.66 

17  32.9 

2.63 

21.2 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aaoension. 


Diftfor 
iHinate. 


Declination. 


Diftlbr 
1  Minute. 


RightAaoenaion. 


DifRfor 
1  Minute. 


Declination. 


Diff.  fvr 
lllinnu*. 


0 
1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


PBEDAT  1. 


h 

2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 

44 
46 
49 
51 
53 
55 
58 
0 
2 
5 
7 
9 
12 
14 
17 
19 
21 
24 
26 
28 
3  31 
3  33 
3  36 
3  38 


26.65 
43.66 

1.06 
18.84 
37.01 
55.58 
14.54 
33.89 
53.64 
13.79 
34.34 
55.29 
16.64 
38.40 

0.56 
23.12 
46.09 

9.47 
33.25 
57.44 
22.04 
47.04 
12.45 
38.26 


8 

8.9803 

9.9867 

9.9931 

9.9996 

9.3009 

9.3197 

9.3199 

9.3958 

9.339S 

9.3309 

9.3458 

9.3595 

9.3599 

9.3860 

9.3797 

9.3704 

9.3869 

9J830 

9.3008 

9.4060 

9.4133 

9.4901 

9.4968 

9.4335 


N.18 
18 
18 
18 

18 
19 
19 
19 
19 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
22 
22 
22 
22 
N.22 


7  38.9 
20  51.7 
33  58.6 
46  59.4 
59  54.1 
12  42.6 
25  24.8 
38  0.5 
50  29.7 
2  52.3 
8.1 
17.1 
19.2 
14.2 
2.0 
42.6 
15.8 
41.6 
59.9 
10.5 
13.3 
8.2 
55.2 


15 
27 
39 
51 

3 
14 
26 
37 
48 

0 
11 
22 
32 
43  34.1 


SATURDAY  2. 


3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


41 
43 
45 
48 
50 
53 
55 
58 
0 
3 
5 
8 
10 
13 
15 
18 
20 
23 
26 
28 
31 

36 
38 
41 


4.47 
31.09 
58.11 
25.53 
53.35 
21.57 
50.18 
19.18 
48.57 
18.:)6 
48.53 
19.07 
49.99 
21.29 
52.96 
2.5.00 
57.40 
30.16 

3.28 
36.75 
10.56 
44.71 
19.19 
54.01 
29.15 


9.4409 

9.4470 

9.4537 

9.4603 

9.4070 

9.4736 

9.4801 

9.4860 

9.4931 

9.4090 

9.5059 

9.5199 

9.5185 

9.5947 

9.5300 

9.5370 

9.5430 

9.5490 

9.5549 

9.5007 

9.5003 

9.5719 

9.5775 

9.5830 

9.5889 


N.22 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 

N.26 


54 
4 
14 
24 
34 
44 
54 
3 
13 
22 
31 
40 
49 
57 
6 
14 


4.9 
27.4 
41.5 
47.2 
44.3 
32.8 
12.5 
43.3 
5.2 
18.1 
21.9 
16.4 
1.6 
37.4 
3.7 
20.4 
22  27.4 
30  24.6 
38  12.0 
45  49.5 
5.')  16.9 
0  34.2 
7  41.3 
14  38.2 
21  24.7 


13.909 

13.104 

13.004 

19.009 

19.800 

19.750 

19UH8 

19.541 

19.439 

19.390 

19.907 

19.003 

11.970 

11.857 

11.737 

11.015 

11.499 

11.307 

11.941 

11.119 

10.081 

10.848 

10.710 

10.081 


10.444 
10.305 
10.105 
10.093 
0.880 
0.735 
0.588 
0.430 
0.900 
0.130 
8.080 
8.831 
8.075 
8.517 
8.358 
8.107 
8.035 
7.879 
7.707 
7.541 
7J79 
7.903 
7.033 
0.809 
0.088 


0 

1 

2 
3 
4 

5 
6 
7 

8 

9 

0 

1 
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3 
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5 

6 

7 

8 

9 

20 

21 

22 

23 


0 
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3 

4 

5 
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8 

9 

10 

It 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  3. 


h 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


m 

41 
44 
46 
49 
51 
54 
57 
59 
2 
4 
7 
10 
12 
15 
18 
20 
23 
26 
28 
31 
34 
36 
39 
42 


• 

• 

29.15 

94»89 

4.60 

9.5034 

40.36 

9.5988 

16.43 

9.0030 

52.79 

9.0084 

29.44 

9.0139 

6.38 

9.0179 

43.59 

9.0994 

21.07 

9.0907 

58.80 

9.0310 

36.79 

9.0359 

15.a3 

9.0309 

53.50 

9.0431 

32.20 

9.0408 

11.12 

9.0604 

50.25 

9.0538 

29.58 

9.0571 

9.10 

9.0009 

48.81 

8.0039 

28.69 

9.0000 

8.73 

9.0087 

48.93 

9.0719 

29.27 

9.0735 

9.75 

9.0757 

5 
5 
5 
5 
5 
5 
6 
6 
6 
6 


44 
47 

50 
52 
55 

58 
0 
3 
6 

8 


6  11 
6  14 


6 
6 


17 
19 


6  22 
6  25 
6  27 
6  30 
6  33 
6  35 
6  38 
6  41 
6  43 
6  46 
6  49 


N.26  21 
26  28 
26  34 
26  40 
26  46 
26  52 

26  58 

27  3 
27  9 
27  14 
27  19 
27  24 
27  28 
27  33 
27  37 
27  41 
27  45 
27  49 
27  52 
27  55 

27  58 

28  1 
28    4 

N.28    7 


MONDAY  4. 


N.28  9 
28  11 
28  13 
28  15 
28  16 
28  18 
28  19 
28  20 
28  20 
28  21 
28  21 
28  21 
28  21 
28  21 
28  21 
28  20 
28  19 
28  18 
28  17 
28  16 
28  14 
28  12 
28  10 
28  8 

N.28  5 


24.7 
0.8 
26.4 
41.4 
45.8 
39.5 
22.4 
54.4 
15.5 
25.7 
24.8 
12.8 
49.6 
15.2 
29.5 
32.6 
24.3 
4.5 
33.3 
50.6 
56.3 
50.5 
33.0 
3.9 


50.36 

9.0777 

31.08 

9.0796 

11.90 

8.0818 

52.82 

9.0897 

a3.82 

9.0640 

14.90 

8.0859 

56.04 

8.0801 

37.23 

8.0808 

18.47 

8.0875 

59.73 

8.6879 

41.01 

8.0889 

22.31 

9.0883 

3.61 

8.0888 

44.90 

9.0870 

26.16 

9.0874 

7.39 

9.0807 

48.57 

9.0859 

29.70 

9.0850 

10.77 

9.0838 

51.76 

8.0894 

:)2.66 

9.0800 

13.47 

93799 

54.17 

9.0773 

34.75 

9.0759 

15.20 

8.0730 

23.1 
30.6 
26.3 
10.3 
42.5 

2.9 
11.4 

8.1 
53.0 
26.0 
47.1 
56.4 
5;}.8 
39.3 
13.0 
34.8 
44.7 
42.8 
29.1 

3.6 
26.3 
37.2 
36.4 
23.9 
59.7 


It 

0.088 

0.514 
0.338 
0.169 
5.984 
5.805 
5.0•^4 
5.443 
5.901 
5Un7 
4.89a 
4.707 
4.590 
4.333 
4.145 
3.957 
.3.700 
3.575 

9.aJB4 

3.199 
9.999 
9.800 
8.019 
8.417 


8.097 
1.631 
1.035 
1.436 
1.941 
1.044 
0.847 
0.G49 
0.451 
0.953 
4-0.066 
-  0.1 4  J 
0J40 
0.538 
0.736 
0.933 
1.130 
1J97 
1.593 
1.790 
1.916 
9.111 
9.306 
9.501 


VI. 


SEPTEMBER,  1893. 


151 


OEBBNWIOH  MEAN  TIME. 

• 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

BisbtAMcnaioa. 

Diftfor 
1  Minute. 

DifLfor 
IHinnto. 

Hour. 

BlffhtAManaion. 

DiiCfor 
iHlnatA. 

3>«elIii«tion. 

DHL  fin 
iMiniite. 

TI 

}EaDA 

Y  6. 

f   -    ■  ■  — 

THURSDAY  7. 

la     m     • 

• 

Oil* 

«f 

b     m     8 

8 

O         /         If 

II 

0 

6  49  15^0 

SUI730 

N.28    5  59.7 

9.501 

0 

8  52  20.40 

9.4169 

N.22  40  13.6 

10.564 

1 

6  51  55.51 

9.0707 

28    3  23.8 

9.605 

1 

8  54  45.16 

9.4001 

22  29  a5.8 

IOJ05 

'    2 

6  54  35.68 

9.6688 

28    0  36.3 

^  agg 

2 

8  57    9.49 

9.4090 

22  18  50.2 

10.894 

3 

6  57  15.69 

9.66M 

27  57  37.3 

3J0BO 

3 

8  59  33.40 

9.3040 

22    7  .56.9 

lOJKO 

4 

6  59  55.53 

9.669S 

27  54  26.7 

3.979 

4 

9    1  56.88 

9.38n 

21  56  56.0 

11.078 

5 

7    2  35.19 

9.6S05 

27  51    4.6 

3.464 

5 

9    4  19.92 

9.3804 

21  45  47.6 

IIJMB 

6 

7    5  14.67 

9.6963 

27  47  31.0 

3.665 

6 

9    6  42.53 

9J739 

21  34  31.8 

11.394 

7 

7    7  53.95 

9.6699 

27  43  46.0 

3.845 

7 

9    9    4.71 

9.3660 

21  23    8.7 

11.444 

8 

7  10  33.02 

9JM93 

27  39  49.6 

4.033 

8 

9  11  26.45 
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19.957 

16 

23  40    6.26 

9.0187 

4  40  45.4 

16.114 

17 

22    4  33.90 

9.08n 

16  15  44.9 

130)47 

17 

23  42    7.40 

9.0199 

4  24  37.4 

16.159 

18 

22    6  37.89 

9.0654 

16    2  39.4 

13.137 

18 

23  44    8.57 

9.0197 

4    8  27.2 

16.168  ' 

19 

22    8  41.75 

901633 

15  49  28.5 

130)96 

19 

23  46    9.77 

9.0903 

3  52  14.9 

16.999 

20 

22  10  45.49 

e.0619 

15  36  12;) 

13.314 

20 

23.48  11.01 

9.0910 

3  36    0.6 

16.954 

21 

22  12  49.10 

9.0599 

15  22  508 

13.409 

21 

23  50  12.29 

90)918 

3  19  44.4 

16.986 

22 

22  14  52.59 

9.0571 

15    9  24  1 

13.487 

22 

23  52  13.62 

90)996 

'      3    3  2&3 

16.317 

23 

22  16  55.95 

9J1600 

14  55  52.4 

13.571 

23 

23  54  15.00 

90)936 

2  47    a4 

16J45 

24 

22  18  50.19 

90)531 

S.14  42  15.6 

13.855 

24 

23  56  1&44 

9J0945 

S.  2  30  44.9 

16J79 
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XI 


1 

OBEENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Aaoension. 

Diff.  for 
Hiinato. 

Deolination. 

Diftfor 
iMlnate. 

Boar. 

BlfhtAsoenaion. 

Diftfor 
IMlnoM. 

Deolinatlon.     1 

DUE  for 
1  Uinnte. 

MONDAY  25. 

WEDNESDAY  27. 

ll      Ul       8 

8 

O          «           '/ 

ii 

h     m     8 

8 

Oil' 

If 

0 

23  56  16.44 

9.0945 

S.  2  30  44.9 

16.379 

0 

1  36    3.01 

9.1631 

N.IO  39    8.8 

15406 

1 

23  58  17.94 

9.0955 

2  14  21.8 

16.388 

1 

1  38  12.94 

9.1678 

10  55    3.5 

15.867 

2 

0    0  19.50 

9.0906 

1  57  57.1 

16.494 

2 

1  40  23.15 

9.1796 

11  10  55.2 

15.836 

3 

0    2  21.13 

9.0978 

1  41  30.9 

16.446 

3 

1  42  33.65 

9.1776 

11  26  43.8 

15.783 

4 

0    4  22.84 

9.0991 

1  25    3.3 

16.470 

4 

1  44  44.45 

9.1896 

1 1  42  29.2 

15.798 

5 

0    6  24.63 

9.0305 

1     8  34.5 

16.490 

5 

1  46  55.56 

9.1877 

11  58  11.2 

154)79  , 

6 

0    8  26.50 

9.0310 

0  52  '  4.5 

16.509 

6 

1  49    6.97 

9.1097 

12  13  49.8 

15.613  1 

7 

0  10  28.46 

9.0334 

0  35  33.4 

16.597 

7 

1  51   18.69 

9.1979 

12  29  24.8 

154»53 

8 

0  12  30.51 

9J0QSO 

0  19     1.2 

16.544 

8 

1  53  30.72 

9.9039 

12  44  5a2 

15.499 

9 

0  14  32.66 

9.0307 

S.  0    2  28.1 

16.550 

9 

1  55  43.07 

9.9085 

13    0  23.9 

15.499  . 

10 

0  16  34.91 

9.0384 

N.  0  14    5.9 

16.573 

10 

1  57  55.74 

9.9138 

13  15  47.7 

15.363 

11 

0  16  37.27 

9.0409 

0  30  40.7 

16.565 

11 

2    0    8.74 

9.9193 

13  31     7.5 

15.996 

12 

0  20  39.74 

9.0491 

0  47  16.1 

16.585 

12 

2    2  22.06 

9.9948 

13  46  23.2 

15.997 

13 

0  22  42U)2 

9.0441 

1    3  52.1 

16.605 

13 

2    4  a5.72 

9.9304 

14     1  34.7 

15.156 

14 

0  24  45.03 

9.0489 

1  20  28.7 

16.613 

14 

2    6  49.71 

9.9360 

14  16  41.9 

154)83 

15 

0  26  47.86 

9.0483 

1  37    5.7 

16.610 

15 

2    9    4.04 

9.9417 

14  31  44.7 

154)08 

16 

0  28  50.82 

9.0505 

1  53  43.0 

16.693 

16 

2  11  18.71 

9.9474 

14  46  42.9 

144)39 

17 

0  30  53.92 

9.0598 

2  10  20.5 

16.696 

17 

2  13  33.73 

9.9539 

15    1  36.5 

14.854 

18 

0  32  57.16 

9.0559 

2  26  58.1 

16.697 

18 

2  15  49.10 

9.9501 

15  16  25.4 

14.774 

19 

0  35    0.54 

9.0576 

2  43  35.8 

164)98 

19 

2  18    4.82 

9.9660 

15  31     9.4 

144)09 

20 

0  37    4.07 

9.0609 

3    0  13.5 

16.897 

20 

2  20  20.90 

9.9710 

15  45  48.4 

14.608 

21 

0  39    7.76 

9.0698 

3  16  51.1 

16.695 

21 

2  22  37.34 

9.9770 

16    0  22.4 

14.583 

22 

0  41  11.61 

9.0655 

3  33  28.5 

16.891 

22 

2  24  54.14 

9.9830 

16  14  51.2 

14.435 

23 

0  43  15.62 
TD 

9UM83 

ESDA 

N.  3  50    5.6 
T  26. 

16.614 

23 

2  27  11.30 
THT 

94)801 

TBSD^ 

N.16  29  14.6 
LY  28. 

14.345 

0 

0  45  19.80 

9unii 

N.  4    6  42.2 

16.606 

0 

2  29  28.83 

9J9068 

N.16  43  32.6 

14.954 

1 

0  47  24.15 

9.0740 

4  23  18.3 

16.507 

1 

2  31  46.73 

9.3014 

16  57  45.1 

14.161 

2 

0  49  28.68 

9umi 

4  39  53.9 

16.587 

2 

2  34    5.00 

9.3077 

17  11  51.9 

14.086 

3 

0  51  33.40 

9.0809 

4  56  28.8 

16.575 

3 

2  36  23.65 

9.3138 

17  25  53.0 

13.060 

4 

0  53  38.30 

9.0833 

5  13    2.9 

16.561 

4 

2  38  42.67 

9.3909 

17  39  48.2 

13.870 

5 

0  55  43.39 

9.0866 

5  29  36.1 

16.545 

5 

2  41    2.07 

9.3905 

17  53  37.4 

13.770 

6 

0  57  48.68 

90)800 

5  46    8.3 

16.597 

6 

2  43  21.85 

9J398 

18    7  20.6 

13.666 

7 

0  59  54.18 

9.0033 

6    2  39.4 

16.500 

7 

2  45  42.01 

9.3309 

18  20  57.5 

13.563 

8 

1     1  59.88 

94)067 

6  19    9.4 

16.480 

8 

2  48    2.56 

9.3457 

18  34  28.1 

13.457 

9 

1     4    5.79 

9.1009 

6  35  38.2 

16.468 

9 

2  50  23.49 

9.3981 

18  47  52.3 

13.349 

10 

1    6  11.91 

9.1030 

6  52    5.6 

16.444 

10 

2  52  44.81 

9.3586 

19    1  10.0 

13.930 

11 

1    8  18.26 

9.1077 

7    8  31.5 

16.418 

11 

2  55    6.52 

9.3651 

19  14  21.0 

13.197 

12 

1  10  24.84 

9.1116 

7  24  55.8 

16.309 

12 

2  57  28.62 

9.3716 

19  27  25.2 

13.013 

13 

1  12  31.65 

9.1)54 

7  41  18J> 

16.363 

13 

2  59  51.11 

9.3781 

19  40  22.5 

19.806 

14 

1  14  38.69 

9.1103 

7  57  39.4 

16.339 

14 

3    2  13.99 

9.3846 

19  53  12.9 

19.781 

15 

1  16  45^ 

9.1934 

8  13  58.4 

16.301 

15 

3    4  37.26 

8.3819 

20    5  56J2 

19.669 

16 

1  18  53.50 

9.1975 

8  30  15.5 

16.968 

16 

3    7    0.93 

9J877 

20  18:12.3 

10.541 

17 

1  21     1.27 

9.1316 

8  46  30.5 

16.939 

17 

3    9  24.99 

9.4049 

20  31     1.1 

19.418 

18 

1  23    9.29 

9.1358 

9    2  43.3 

16.104 

18 

3  11  49.44 

9.4108 

20  43  22.4 

I9J909 

19 

1  25  17.57 

9.1409 

9  18  53.8 

16.156 

19 

3  14  14.29 

9.4174 

20  55  36.2 

19.166 

20 

1  27  26.12 

9.1446 

9  35    2.0 

16.116 

20 

3  16  39.53 

9.4930 

21    7  42.3 

19407 

21 

1  29  34.90 

9.1401 

9  51    7.7 

164)73 

21 

3  19    5.16 

9.4304 

21  19  40.7 

11J07 

22 

1  31  44.01 

9.1537 

10    7  10.8 

16.089 

22 

3  21  31.18 

9.4970 

21  31  3li2 

11.775 

23 

1  33  5a37 

9.1663 

10  23  11.2 

15.983 

23 

3  23  57.60 

9.4436 

21  43  13.7 

11.049 

24 

1  36    3.01 

8.1631 

N.IO  39    8.8 

15.936 

24 

3  26  24.41 

9.4501 

N.21  54  48.2 

11.507 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


M9V. 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


DiClbr 
llOiinto. 


DeeUaatkni. 


Diitfor 
IMinatoJ 


h     in 

3  26 
328 
3  31 
33 
36 
38 
41 
43 
46 
48 
51 
53 
56 
58 
1 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


3 
6 
8 
11 
14 
16 
19 
21 
24 


FRIDAY  29. 


N.2I 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 

!N.25 


a 

• 

24.41 

S.4S01 

51.61 

8.4506 

19.20 

9.4030 

47.17 

9.40M 

15.53 

9.4750 

44.28 

9.4893 

13.41 

9.4880 

42.92 

9.4040 

12.80 

9.5019 

43.06 

9.5074 

13.69 

9.5136 

44.69 

9.5197 

iao6 

9JS966 

47.79 

9.5318 

19.88 

9.5378 

52.32 

9.5437 

25.12 

9.5496 

58.26 

9.5553 

31.75 

9jeio 

5.58 

9.5000 

Ji9.74 

9JS790 

14.22 

9.5774 

49.02 

9.5806 

24.15 

9.5881   ! 

54 
6 
17 
28 
39 
50 
1 
11 


48.2 
14.5 
32.5 
42.1 
43.2 
:».7 
19.5 
54.5 

22  20.6 
32  37.6 
42  45.5 
52  44.3 

33.8 
13.9 
44.5 
5.5 
16.8 
18.3 
9.9 
6  51.6 
15  23.3 

23  44.9 
31  56.2 
39  57.3 


2 
12 
21 
31 

40 
49 
58 


SATURDAY  30. 


^ 

1 ' 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

5 

14 

5 

15 

5 

16 

5 

17 

5 

16 

5 

19 

5 

201 

5 

31 

5 

23 

5 

38. 

5 

94  . 

5 

26 
29 
32 
34 
37 
40 
42 
45 
47 
50 
53 
55 
58 
1 
3 
6 
9 
11 
14 
17 
19 
29 
25 
27 
30 


59.59 
35.33 
11.37 
47.71 
24.33 

1.23 
38.39 
15.82 
53JSI 
31.45 

9.63 
48.05 
26.69 

5.55 
44.62 
23.89 

3.35 
43.00 
32.82 

S.81 
42.95 
23.24 

a66 
44.21 
24.88 


9U{039 


9.0039 
9.0080 
9.6197 
9.6179 
9.0816 
9.0000 
9.0309 
9.0343 
9.0383 
9.0499 
9.0450 
9.0404 


94501 
9.0B09 


9.0031 
9.0077 
9.0709 
9.0790 
9.0740 


9.0787 


N.25 
25 

26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
N.28 


47  48.0 

7.758 

55  28.3 

7.584 

2  58.1 

7.408 

10  17.2 

7.930 

17  25.7 

7.050 

24  23.4 

0.879 

31   10.3 

0.001 

37  46.3 

8,^00 

44  11.4 

0.390 

50  25.4 

0.149 

56  28.4 

5M7 

2  20.3 

5.771 

8    0.9 

5.584 

13  30.3 

5J00 

18  48.4 

5.907 

23  55.1 

5.017 

28  50.4 

4.800 

33  34J2 

4.030 

38   a6 

4.444 

42  27.5 

4.951 

46  36.7 

4M7 

50  34.3 

8.803 

54  20.2 

3.008 

57  54.4 

3.473 

1  17.0 

3.978 

ii 
11.507 

11.380 

11.930 

11.000 

10.947 

10.803 

10.857 

10.509 

10.350 

10.908 

10.050 

9.009 

9.747 

0.500 

0.430 

9.900 

0.107 

BM3 

8.778 

8.019 

8.444 

8.974 

8.103 

7.939 


Bicht  AM«iial<m. 


Diftfor 
IHlmite. 


I>eeliiifttloB. 


BUtfor 
1  HiBoto. 


SUNDAY,  OCTOBER  1. 


*f 


5  30  24*88 1    9.0787  |N.28^    1  17.0 


3.978 


PHASES  OF  THE  MOON. 


C  Lnst  Quarter  .  .  Sept 
#  New  Moon  .... 
J>  First  Quarter .  •  .  . 
O  Full  Moon      .... 


d  h 

2  21 

9  19 

17  16 


m 

41.5 

4.7 

18.8 


25      8    23.2 


d 

3 


b 

21.6 


<C  Perigee  .    .    •     .SepL 

C  Apogee 17      2.3 

C  Perigee 29      SS 
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XIII. 


OBBENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

r 

1 

Name  and  Direetion 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

111^ 

P.L. 

of 

Dift 

VP>. 

P.L. 
of 

Dur. 

IXh 

P.L. 

or 
Diir. 

Fomalhaut 
a  Pegasi 
Pollux 

Sun 

W. 
W. 
E. 
E. 

73  55  23 
53  52  21 

67  25  24 
1J4  58  39 

0541 
9830 
8397 
9646 

0         /       » 

75  35  39 

55  26  10 

65  40    4 

113  20  46 

9534 
9805 
9394 
9641 

O           1         11 

77  16    5 

57    0  31 

63  54  40 

111  42  47 

8988 
8784 
8381 
8636 

78  56  39 

58  35  20 

62    9  11 

110    4  44 

8599 
9763 
9318 
9635 

2 

Fomalhaut 
a  Peffaai 
a  Arietis 
Pollux 

Sun 

W. 
W. 
W. 
E. 
E. 

87  21  11 
66  35  23 
22  58  17 
53  20  45 
101  53  19 

9508 
8686 
8616 
8305 
9619 

89    2  21 
68  12  22 
24  36  50 
51  34  53 
100  14  50 

9500 
9675 
9575 
9309 
9616 

90  43  34 
69  49  36 
26  16  19 
49  48  57 
98  36  17 

8408 
8664 
8541 

8301 
8614 

92  24  50 
71  27    4 
27  56  35 
48    2  59 
96  57  41 

9496 
9654  : 
9519  . 
909 

9619  1 

3 

a  Pegasi 
a  Arietis 
Pollux 

Sun 

W. 
W. 
E. 
E. 

79  37  16 
36  26  11 
39  12  30 
88  43  58 

9080 
9499 
9991 
9609 

81  15  44 

38    9  15 
37  26  18 
87    5    6 

9615 
8410 
9991 
9601 

82  54  18 
39  52  35 
35  40    5 
85  26  12 

8618 
8400 
8890 
8599 

84  32  57 
41  36  10 
33  53  51 
83  47  16 

9609  ' 
9391 
9989 
9599 

4 

a  Pegasi 
a  Anetis 

JUPITKR 

Sun 

W. 
W. 

w. 

E. 

92  46  53 
50  16  44 
26  12  25 
75  32  20 

9604 
9361 
9359 
9506 

94  25  42 
52    1  15 
27  56  58 
73  53  19 

9607 
8357 
9363 
9595 

96    4  28 
53  45  51 
29  41  41 
72  14  17 

9609 

9354 
9347 

9595 

97  43  11 
55  30  32 
31  26  32 
70  35  15 

9611 
9351 
9349 
9506 

5 

a  Arietis 
Jupiter 
Aldebaran 

Sun 

W. 
W. 
W. 
E. 

64  14  46 
40  12    8 
34  12  57 
62  20  20 

9344 
8330 
9465 
8600 

65  59  42 
41  57  24 
35  55    0 
60  41  25 

9343 
8388 
8451 
8608 

67  44  39 
43  42  42 
37  37  22 
59    2  33 

9343 
9398 
9440 
9004 

69  29  36 
45  28    0 
39  20    0 
57  23  43 

9344 
8398 
8430 
9605 

6 

a  Arietis 
Jupiter 
Aldebaran 

Sun 

W. 
W. 
W. 
E. 

78  13  58 
54  14  18 
47  55  48 
49  10  22 

8351 
8335 
8405 
8091 

79  58  43 
55  59  27 
49  39  16 
47  31  55 

8354 
8337 
8403 
8084 

81  43  24 
57  44  33 
51  22  47 
45  53  33 

9357 
SB39 
9401 
9099 

83  28    0 
59  29  35 
53    6  20 
44  15  17 

9300 
9348 
8401 
8633 

7 

a  Arietis 
Jupiter 
Aldebaran 

Sun 

W. 
W. 
W. 
E. 

92    9  41 
68  13  32 
61  43  57 
36    5  38 

8388 
8309 
8406 
8668 

93  53  41 

69  58    2 
63  27  20 
34  28    7 

S368 

8367 
8411 
8660 

95  37  33 
71  42  24 
65  10  39 
32  50  45 

9384 

8379 
9415 
9677 

97  21  16 
73  26  39 
66  53  53 
31  13  34 

9400 
8378 
8419 
9684 

8 

Jupiter 

Aldebaran 

Pollux 

Sun 

W. 
W. 
E. 

82    5  42 
75  28  19 
31  25  26 

23  10  36 

8411 
9447 
8391 
9736 

83  49    1 
77  10  47 
33    9  14 
21  34  44 

8418 
8453 
8306 
8750 

85  32  10 
78  53    6 
34  52  51 
19  59  11 

9496 
9461 
9405 
8780 

87  15    8 
80  35  14 
36  36  18 
18  23  58 

9434 
9469 
9413 
9783 

11 

Sun 
Antares 
a  Aquilao 

W. 
E. 
E. 

14  50  21 

64  46  59 

112  10  29 

9086 
9640 
3640 

16  19  47 

63    8  58 

110  52  38 

3043 
8658 
3838 

17  49    6 

61  31  14 

109  34  38 

9061 
8065 

9684 

19  18  16 

59  53  47 

106  16  30 

3060 
9678 
3090 

12 

Sun 

Antares 

aAquilflB 

W. 

E. 
E. 

26  41  15 

51  50  54 

101  45    7 

3110 
9743 
3619 

28    9  12 

50  15  11 

100  26  53 

3188 
9756 
3683 

29  36  55 
48  39  46 

99    8  43 

9134 
9709 
3688 

31    4  23 
47    4  37 

97  50  39 

9147 
8789 
3635 

13 

Sun 
Antares 
a  Aquiltt 

E. 
E. 

38  18    1 

39  13    2 
91  22  23 

9800 

9S44 

3661 

39  44    0 
37  39  31 
90    5  16 

9980 
8856 

3093 

41    9  45 
36    6  16 

88  48  21 

3999 
8868 

3706 

42  35  16 
34  33  16 
87  31  40 

9945 
9880 

9719 

XIV. 
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1 

GBBElSrWICH  MEAN  TIME. 

1 

LUNAR  DI8TANCE8. 

• 

Vmdo  mud  Dizvotion 
of  Ol^eot. 

Midnight. 

P.L. 
of 

mm 

XVh. 

P.L. 

of 

Diff. 

xvnib. 

P.L. 

of 

Dlff. 

xxii>. 

P.L. 

of 

Difll 

I 

Fomalfaaut 

W. 

80  37  21 

9517 

8l  18  10 

9513 

8^59    5 

9500 

85  40    ^ 

9506 

1 

aPegasi 

W. 

60  10  36 

9745 

61  46  16 

9798 

63  22  19 

8719 

64  58  42 

9600 

Pollux 

E. 

60  23  38 

9315 

58  38    0 

8313 

56  52  19 

8310 

55    634 

8307 

Suit 

E. 

108  26  36 

9831 

106  48  23 

9697 

105  10    6 

9094 

103  31  44 

9099 

i   3 

FomaUiBUt 

W. 

94    6    9 

9495 

95  47  29 

9495 

97  28  49 

9494 

99  10  10 

9495 

oPe^i 
a  Anetis 

W. 

73    4  46 

9046 

74  42  39 

9638 

76  20  42 

9831 

77  58  55 

9695 

W. 

29  37  32 

9487 

31  19    3 

9467 

33    1    2 

9450 

34  43  26 

9435 

Pollux 

E. 

46  16  58 

9997 

44  30  54 

9906 

42  44  48 

9904 

40  58  40 

9903 

Suit 

E. 

95  19    2 

9610 

93  40  20 

9607 

92    1  35 

9606 

90  22  48 

9604 

3 

a  Pe^i 
aAneds 

W. 

86  11  40 

9607 

87  50  26 

9605 

89  29  14 

9604 

91     8    3 

9604 

1 

W. 

43  19  57 

9384 

45    3  55 

9sn 

46  48    3 

0371 

48  32  20 

9306 

1 

Pollux 

E. 

32    7  36 

8980 

30  21  20 

9980 

28  35    4 

9980 

26  48  48 

9980 

I 

Son 

E. 

82    8  19 

8597 

80  29  20 

9507 

78  50  21 

9506 

77  11  21 

9506 

4 

oPepui 
a  Anetis 

W. 

99  21  51 

9615 

101    0  26 

9690 

102  38  54 

9895 

104  17  15 

9039 

W. 

57  15  17 

9348 

59    0    6 

9347 

60  44  57 

9345 

62  29  51 

9344 

JOFITCR 

W. 

33  11  30 

8338 

34  56  34 

9335 

36  41  42 

9333 

38  26  54 

9331 

Suit 

E. 

68  56  14 

9586 

67  17  13 

9697 

65  38  14 

9598 

63  59  16 

9500 

5 

ctArietia 

W. 

71  14  32 

9344 

72  59  27 

9346 

74  44  20 

9948 

76  29  10 

8340 

JUPITKR 

W. 

47  13  18 

9398 

48  58  36 

8330 

50  43  52 

9331 

52  29    6 

8333 

Aldebaran 

W. 

41    2  52 

9499 

42  45  55 

9417 

44  29    6 

9419 

46  12  24 

8408 

San 

E. 

55  44  55 

9608 

54    6  11 

9610 

52  27  30 

8814 

50  48  54 

8617 

6 

aArietis 

W. 

85  12  32 

9364 

86  56  58 

9366 

88  41  19 

8373 

90  25  33 

9317 

JUFITKR 

W. 

61  14  33 

9346 

62  59  V6 

9349 

64  44  14 

8363 

66  28  56 

9357 

Aldebaran 

W. 

54  49  54 

9401 

56  33  28 

9409 

58  17    0 

8409 

60    0  30 

9406 

S05 

E. 

42  37    7 

9638 

40  59    4 

9643 

39  21    7 

8040 

37  43  18 

9856 

7 

aArietiB 

W. 

99    4  51 

9407 

100  48  16 

9414 

102  31  31 

8489 

104  14  35 

9499 

W. 

75  10  45 

9384 

76  54  43 

9300 

78  38  32 

9396 

80  22  12 

9403 

Aldebaran 

W. 

6837    J 

9494 

70  20    2 

9499 

72    2  56 

8494 

73  45  42 

9441 

Sun 

E. 

29  36  33 

9003 

27  59  44 

9708 

26  23    7 

9719 

24  46  44 

9794 

8 

JupiTsa 

W. 

88  57  54 

9443 

90  40  28 

9451 

92  22  50 

8460 

94    4  59 

9470 

Aldebaran 

W. 

82  17  11 

9477 

83  58  57 

9485 

85  40  31 

8494 

87  21  53 

9504 

Pollux 

W. 

38  19  34 

8499 

40    2  38 

9430 

41  45  30 

8439 

43  28    9 

9448 

Svir 

E. 

16  49    8 

9804 

15  14  45 

9899 

13  40  55 

9880 

12    7  45 

9808 

11 

Su.-« 

W. 

20  47  15 

3000 

22  16    3 

9078 

23  44  40 

9088 

25  13    4 

9000 

Aiitarea 

E. 

58  16  38 

9001 

56  39  46 

9704 

55    3  11 

9717 

53  26  54 

8790 

a  AquiUe 

E. 

106  58  17 

3016 

105  40    0 

3015 

104  21  42 

9615 

103    3  24 

9016 

12 

Bur 

W. 

32  31  36 

3150 

33  58  34 

3171 

35  25  18 

9183 

36  51  47 

9106 

An  tares 

£. 

45  29  45 

9705 

43  55  10 

9007 

42  20  51 

9880 

40  46  49 

8831 

aAquila 

£. 

96  32  42 

3649 

95  14  53 

9850 

93  57  13 

3000 

92  39  43 

9600 

13 

8uv 

W. 

44    0  32 

9957 

45  25  34 

9808 

46  50  23 

S980 

48  14  58 

9901 

Antares 

E, 

33    0  31 

9001 

31  28    1 

9800 

29  55  45 

8013 

28  23  43 

9994 

1 

1 
1 

a  Aquilif 

E. 

86  15  13 

3734 

84  59    2 

8748 

83  43    6 

3765 

82  27  27 

9781 
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XV. 


GEBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

o§ 

14 

Name  and  Diieetion 
of  Ol^ect. 

Noon. 

P.L. 

of 
Dlff. 

mb. 

P.L. 

of 

Diff. 

Vfb. 

P.L. 

of 

Dlff. 

IX**. 

P.L. 

of 

Diff. 

Suif 

W. 

49  39'  26' 

SSOQ 

0    1  ti 

51     3  29 

3313 

0      1     t» 

52  27  26 

3393 

f&  51'  if 

3339 

Spica 

W. 

19    7  45 

9951 

20  38  59 

9960 

22  10    2 

9969 

23  40  54 

9976 

■ 

a  Aquilao 

E. 

81  12    5 

3799 

79  57    2 

3818 

78  42  18 

3837 

77  27  54 

38B6 

15 

Soif 

W. 

60  47  12 

3378 

62    9  54 

3386 

63  32  27 

3983 

64  54  51 

3400 

Spica 

VBIfUS 

W. 

31  12  55 

3013 

32  42  52 

3090 

34  12  40 

3096 

35  42  20 

3039 

W. 

25  27  37 

3469 

26  48  44 

3471 

28    9  41 

3478 

29  30  30 

3486 

a  AquilaB 

E. 

71  21  19 

3971 

70    9  11 

■MkOO 

68  57  29 

4095 

67  46  14 

4063 

Fomalhaut 

E. 

97    7    8 

3907 

95  41    7 

3913 

94  15  13 

9990 

92  49  27 

3997 

16 

Sun 

W. 

71  45    5 

3498 

73    6  50 

3439 

74  28  30 

3436 

75  50    6 

3438 

Spica 

W. 

43    8  58 

3057 

44  38    0 

3060 

46    6  58 

3065 

47  35  51 

3067 

Venus 

W. 

36  12  43 

3515 

37  32  51 

3518 

38  52  55 

3593 

40  12  54 

3595 

a  AquilflB 

E. 

61  57  21 

4918 

60  49  12 

4958 

59  41  40 

4998 

58  34  46 

4341 

Fomalhaut 

E. 

85  42  20 

3953 

84  17  14 

3959 

82  52  14 

3963 

81  27  19 

3988 

a  Pegnsi 

E. 

106  47    1 

8404 

105  24  49 

3409 

104    2  35 

3401 

102  40  20 

3400 

17 

Sun 

W. 

82  37  22 

3447 

83  58  45 

3447 

85  20    8 

3447 

86  41  31 

3446 

Spica 
Vknus 

w. 

54  59  38 

3074 

56  28  19 

3074 

57  57    0 

3073 

59  25  42 

3073 

w. 

46  52    8 

3535 

48  11  54 

3535 

49  31  40 

3535 

50  51  26 

3533 

a  Aquiln 

E. 

53  10  55 

4604 

52    8  34 

4670 

51    7    9 

4730 

50    6  42 

4619 

Fomalhaut 

E. 

74  24    2 

3988 

72  59  36 

3999 

71  35  15 

3995 

70  10  58 

3998 

a  Pegasi 

E. 

95  48  51 

3396 

94  26  30 

3304 

93    4    7 

3383 

91  41  43 

3383 

18 

Sun 

W. 

93  28  55 

3433 

94  50  34 

3430 

96  12  17 

3494 

97  34    6 

3490 

Spica 

Vknus 

W. 

66  49  40 

3061 

68  18  37 

3057 

69  47  39 

3059 

71  16  47 

3048  1 

W. 

57  30  47 

3590 

58  50  49 

3516 

60  10  55 

3511 

61  31     7 

3606  ' 

Antarea 

W. 

20  55  12 

3060 

22  24  11 

3056 

23  53  14 

3059 

25  22  23 

3047 

Fomalhaut 

E. 

63  10  28 

'  3315 

61  46  34 

3319 

60  22  44 

3399 

58  58  58 

3395 

aPegasi 

E. 

84  49  18 

3385 

83  26  44 

3389 

82    4    7 

3380 

80  41  28 

3379 

19 

Sun 

W. 

104  24  48 

3386 

105  47  2] 

3378 

107  10    3 

3369 

108  32  55 

3360 

Spica 
Vbnus 

W. 

78  44    4 

3017 

80  13  56 

3009 

81  43  57 

3001 

83  14    8 

9993 

W. 

68  13  47 

3471 

69  34  43 

3463 

70  55  48 

3454 

72  17    3 

3445 

Antarea 

W. 

32  49  47 

3016 

34  19  40 

3008 

35  49  43 

3000 

37  19  56 

9999 

Fomalhaut 

E, 

52     1  23 

3351 

50  38  11 

3350 

49  15    8 

3367 

47  52  14 

3377 

aPegaai 

E. 

73  47  41 

3369 

72  24  49 

3368 

71     1  56 

3366 

69  39     1 

3365 

20 

Sun 

W. 

11530    0 

3306 

116  54    2 

3997 

118  18  17 

.1984 

119  42  47 

3979 

Spica 
Vknus 

W. 

90  47  49 

9946 

92  19  10 

9935 

93  50  45 

9994 

95  22  34 

9919 

W. 

79    6    7 

3399 

80  28  33 

3380 

81  51  12 

3367 

83  14    6 

3355  1 

Antarea 

W. 

44  53  47 

9944 

46  25  10 

9933 

47  56  47 

9099 

49  28  38 

9910  1 

Fomalhaut 

E. 

41     1    7 

3454 

39  39  51 

3476 

38  19    0 

3503 

36  58  39 

3535  ■ 

a  Pe^si 
o  Anetis 

E. 

62  44  13 

3366 

61  21  17 

3367 

59  58  23 

3370 

58  35  32 

3379 

E. 

103  31     1 

9903 

102    0  40 

9981 

100  30    4 

9970 

98  59  14 

9958 

21 

Sun 

W. 

126  49    1 

3906 

128  15    4 

3199 

12()  41  23 

3177 

131    6    0 

3163 

Vknus 

W. 

90  12  20 

3987 

91  36  47 

3979 

93    1  31 

3957 

94  26  33 

3949 

Antarea 

W. 

57  11  41 

9848 

58  45    6 

9835 

60  18  48 

9809 

61  52  47 

9808 

aPej^i 
a  Anetia 

E. 

51  42  41 

3416 

50  20  36 

3493 

48  58  45 

3436 

47  37  12 

3456 

E. 

91  21  14 

9696 

89  48  50 

9883 

88  16    9 

9808 

86  43  11 

9855 

JUPITXR 

E. 

115  32  53 

9863 

113  59  47 

9849 

112  26  23 

9835 

110  52  41 

9891 
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GBBE^  WIOH  MEAN  TDiB. 

LUNAR  DISTANCSa. 

9 

Name  and  DirooUon 
of  Akteat 

Midnight. 

P.L. 
of 

XVli. 

P.L. 
of 

XVIUk. 

P.L. 
of 

XXII*- 

1 

P.L. 
of 

14 

w»   ^l^fW*. 

Diff. 

Dim 

Dim 

DI& 

Suif 

W. 

O         I        tt 

55  14  45 

3943 

56^38'  f 

3991 

O           1         tt 

58    1  19 

3361 

59  24  28 

3369 

Spica 

W. 

25  11  37 

9064 

26  42  10 

9800 

28  12  35 

9098 

29  42  50 

3008 

1 

a  AquiUe 

E. 

76  13  50 

9878 

75    0    8 

3900 

73  46  48 

3099 

72  33  51 

3847 

15 

Suif 

W. 

66  17    8 

3407 

67  39  17 

3413 

69    1  19 

3418 

70  23  15 

3498 

Spica 

W. 

37  11  53 

8038 

38  41  19 

3043 

40  10  38 

3048 

41  39  51 

3098 

V«5U8 

W. 

30  51  10 

3489 

32  11  43 

3488 

33  32    9 

3904 

34  52  29 

3908 

a  Aquilv 

E. 

66  35  27 

4063 

65  25    9 

4114 

64  15  21 

4146 

63    6    4 

4188 

Fomalhaut 

£. 

91  23  48 

3931 

89  58  16 

3937 

88  32  51 

3949 

87    7  32 

3948 

16  !  Sozf 

W. 

77  11  38 

3449 

78  33    7 

3444 

79  54  34 

3446 

81  15  59 

3447 

Spica 

W. 

49    4  41 

3000 

50  33  28 

3071 

52    2  13 

3073 

53  30  56 

3073 

Vknub 

W. 

41  32  50 

3988 

•  42  52  43 

3931 

44  12  33 

3933 

45  32  21 

3934 

a  AquilflB 

E. 

57  28  31 

4387 

56  22  58 

4437 

55  18  10 

4488 

54  14    8 

4944 

Foinalliaut 

E. 

80    2  30 

3979 

78  37  46 

3978 

77  13    7 

3980 

75  48  32 

10QA 
ARM 

apegnsi 

E. 

101  18    4 

3400 

99  55  48 

3309 

98  33  30 

3308 

97  11  11 

3307 

,  17    Sun 

W. 

88    2  55 

3445 

89  24  21 

3443 

90  45  49 

3440 

92    7  20 

3437 

Spica 
Vknub 

W. 

60  54  25 

3071 

62  23  10 

3068 

63  51  57 

3067 

65  20  47 

3069 

W. 

52  11  14 

3B39 

53  31    3 

3980 

54  50  55 

3997 

56  10  49 

3094 

1  aAquiiao 

E. 

49    7  16 

4804 

48    8  56 

4981 

47  11  46 

9076 

46  15  50 

9179 

1  Fomalhaut 

E. 

68  46  44 

3301 

67  22  34 

3309 

65  58  28 

8308 

64  34  26 

3319 

aPegaai 

1 

E. 

90  19  18 

3381 

88  56  51 

3388 

87  34  22 

3387 

86  11  51 

3386 

1 
18  •  Su5 

W. 

98  56    0 

3414 

100  18    1 

3408 

101  40    9 

3401 

103    2  24 

3383 

1  Spica 

W. 

72  46    0 

3043 

74  15  20 

3097 

75  44  47 

3031 

77  14  21 

3094 

Vbnus 

W. 

62  5]  25 

3900 

64  11  49 

3493 

65  32  21 

3467 

66  53    0 

3488 

Antarea 

W. 

26  51  37 

3049 

28  20  58 

3039 

29  50  27 

3030 

31  20    3 

3083 

Fomalhaut 

E. 

57  35  16 

3330 

56  11  39 

9339 

54  48    8 

3339 

53  24  42 

3349 

!  aPegaai 

E. 

79  18  47 

3377 

77  56    4 

3374 

76  33  18 

3373 

75  10  31 

3371 

1 

19 :  Sun 

W. 

109  55  57 

3991 

111  19  10 

3340 

112  42  35 

3331 

114    6  11 

3318 

,  Spica 

W. 

84  44  29 

9889 

86  15    1 

8975 

87  45  45 

9069 

89  16  41 

9968 

i  Vehus 

W. 

73  38  29 

8439 

75    0    6 

8499 

76  21  54 

3419 

77  43  54 

8403 

,  Aiitares 

W. 

38  50  19 

9083 

40  20  53 

9973 

41  51  39 

9064 

43  22  37 

9094 

:  Fomalhaut 

E. 

46  29  31 

3388 

45    7     1 

8400 

43  44  45 

3415 

.  42  22  46 

3433 

apegasi 

£. 

68  16    4 

3304 

66  53    6 

3364 

6530    8 

3364 

64    7  10 

3389 

20    Sun 

W. 

121     7  31 

3908 

122  32  30 

3946 

123  57  45 

3933 

125  23  15 

3990 

Spioa 

W. 

96  54  37 

90O1 

98  26  55 

9868 

99  59  29 

9876 

101  32  18 

9803 

Vkndb 

w. 

84  37  14 

3349 

86    0  37 

3388 

87  24  15 

3319 

88  48    9 

3300 

Antarea 

w. 

51    0  44 

9886 

52  33    5 

9687 

54    5  41 

9874 

55  38  33 

9889 

1  Fomalhaut 

£. 

35  38  53 

3971 

34  19  47 

3619 

33    1  29 

3866 

31  44    6 

3797 

aPe^i 

E. 

57  12  44 

3378 

55  50    2 

3383 

54  27  26 

3300 

53    4  58 

3400 

a  Anetia 

£. 

97  28    9 

8846 

95  56  49 

9994 

94  25  13 

9999 

92  53  22 

9900 

21     Sui« 

W. 

132  34  54 

3148 

134    2    6 

3133 

135  29  36 

3117 

136  57  25 

3109 

Vk5U8 

W. 

95  51  52 

3887 

97  17  29 

3911 

98  43  25 

3109 

100    9  40 

3180 

,  Aotarea 

W. 

63  27    4 

9789 

65    1  39 

9781 

66  36  32 

9706 

68  11  44 

9793 

aPegaai 

£. 

46  15  59 

8478 

44  55  10 

3903 

43  34  49 

3939 

42  15    0 

3580 

E. 

85    9  55 

9849 

83  36  22 

8898 

82    2  31 

9819 

80  28  22 

9601 

JUPITBR 

E. 

109  18  41 

8807 

107  44  23 

9788 

106    9  45 

9779 

104  34  49 

11 
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XVIL 


GBBBirW^IOH  MBAN  IIMB. 


LUNAB  DI£RrANCE& 


Ji    . 

u 


Name  and  Direetion 
of  Objeot. 


22  Vbwus  W. 
Antares  W. 
a  Arietia  E  . 
Jupiter  E  . 
Aldeliaran  E . 

23  Antares  W. 
a  Aqiiilea  W. 
a  Arieds  E . 
Jupiter  £  • 
Aldebarnn  E . 

24  Antares  W. 
a  Aqiiile  W. 
a  Arietis  E  • 
Jupiter  E  . 
Aldeliaran  E . 


25     a  Aquiln 
a  Arietis 

JOPITXR 

Aldebanui 
Pollux 


26  a  Aquiln  W. 
Fomalhaut  W. 

JUPITSR  £ . 

Aidebaran  E . 

Pollux  E . 

27  a  AquilaB  W. 
Fomalhaut  W. 
a  Pegasi  W. 
Aidebaran  £ . 
Pollux  £ . 

28  Fomalhaut  W. 
a  Pegasi  W. 
Pollux  £ . 
Regulus  £ . 

29  Fomalhaut  W. 
a  Pegasi  W. 
Pollux  E . 
Regulus  £ . 

.%     Fomalhaut  W. 

a  Pegasi  W. 

a  ArietiB  W. 

Pollux  £ . 

Regulus  E . 

Soir  E. 


Noon. 


101  96  13 
69  47  14 
78  53  55 

102  59  34 
109  21  25 

82  43  1 
44  a5  15 
66  7  24 
90  5  38 
96  36  37 

96  0  6 
53  17  52 
53  2  0 
76  50  16 

83  30  14 


w. 

63  26  53 

E. 

39  41  32 

E. 

63  14  29 

£. 

70    4    9 

E. 

113  39  43 

74  30  32 
43  44  24 
49  21  17 
56  22  31 

99  44  6 

86  5  46 
56  47  57 
38  21  17 
42  32  44 
85  34  19 


P.L. 

of 

Dlff. 


3164 
9738 
9767 
9749 
9803 


4631 
9677 
9699 
9679 

9664 


9580 
9514 
9564 

3495 
9599 
9419 
9468 
9409 


9743 


9405 
8318 

3101 
9543 
3183 


70  18  30 

9450 

50  26  47 

9785 

71  15  21 

SB90 

107  55    3 

99nr 

84    0  50 

9499 

63  19  38 

9696 

56  52  25 

9983 

93  33  37 

93» 

97  44  36 

9439 

76  31  31 

9675 

3:3  13    1 

9360 

42  30  18 

9B9 

79  12  49 

9946 

118  19  54 

9646 

mh. 


If 
5 


10^  i 

71  23  3 

77  19  10 
101  23  59 
107  47  1 

84  21  29 
45  :)4  26 
64  30  13 
88  27  23 
94  59  29 

97  41  isr 

54  30  2 

51  22  38 
75  9  22 

81  50  29 

64  47  23 

38  0  50 
61  31  12 

68  22  II 
111  56  11 

75  56  7 
45  20  7 
47  36  9 

54  39  3 
97  58  33 

87  33  55 
58  28  10 

39  47  47 

40  49  1 
83  47  21 

72  0  53 

52  1  35 

69  27  36 
106  7  30 

85  43  54 
64  57  58 

55  4  31 
91  45  53 

99  27  15 

78  11  0 
34  56  51 
40  42  48 
77  25  29 

116  39  43 


P.L. 
of 


3148 
9793 
9773 
9735 
9787 


4690 


9614 


9400 
3804 
9570 
9500 
9551 

3453 
9590 
9401 
9458 
9391 


VPi. 


9709 


9310 


9597 
3110 


9443 
9756 


9936 

9491 
9615 


9931 

9445 
9674 


IOI3O  17 

72  59  12 
75  44    7 

99  48  5 
106  12  16 

86  0  17 
46  35  34 
62  52  45 

86  48  47 
93  22    0 

99  22  40 
55  43  28 
49  43    2 

73  28  9 
80  10  26 

66  8  40 
36  20    5 

59  47  39 

66  39  59 
110  12  23 

77  22  10 
46  56  35 
45  50  50 

52  55  27 
96  12  48 

89    2  13 

60  8  46 
41  15  44 
39  5  24 
82    0  14 

73  43  26 

53  37    1 

67  39  48 
104  19  54 

87  26  59 
66  36  33 
53  16  38 
89  58  11 

101  9  46 
79  50  30 
36  40  55 
38  55  23 
75  38  13 

114  59  36 


P.  L. 

of 

Dlff. 


3139 

9708 
9760 
9719 
9779 

9500 
4560 
9651 
9600 


9477 


9561 
9487 
9538 

3413 


9448 
9379 

3164 
9678 
9391 


3067 
9519 
9047 
9406 


9730 


9460 
9574 


DO- 


10^  57^  ik 
74  35  41 

74  8  46 
98  II  50 

104  37  II 

87  39  26 

47  38  :« 
61  14  59 
85  9  52 
91  44  11 

101  4  26 
56  58    5 

48  3  13 
71  46  37 

78  30    5 

67  30  42 
34  39  21 
58    3  50 

64  57  33 
106  28  18 

78  48  38 
48  33  44 
44  5  21 
51  11  46 
94  26  50 

90  30  38 
61  49  43 
42  44  59 

37  21  57 

80  13    0 

75  26  7 
55  13    1 

65  51  57 

102  32  15 

89  10    3 

68  15  21 
51  28  47 

88  10  30 

102  52    9 

81  30    1 

38  25  10 
37  8  4 
73  51    2 

113  19  34 


P.  I.. 

of 

Dur. 


sue 


9745 

97M 

97S6 

9576 
4443 


9464  ' 

3750  i 


9474 


3375 


9440 


3167 
9315 


9490 


9415 
9945 

9433 
9707 


9931 

9493 
9597 
9997 


9457 
9574 


9940 


XVIII. 
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GBBBNWIOH  MEAK  TIME. 

1 

LUNAR  DISTANCES. 

HftBe  and  Direetioo 

Midnight. 

P.L. 
of 

XVii. 

P.L. 
of 

xvm«i. 

P.L. 
of 

XXIb. 

P.L. 
of 

W 

a 

OI  vHdVOwa 

Diff. 

IHff. 

DUL 

Diir. 

« 

Vknub 

W. 

107'  25'  3« 

3100 

loS  53  48 

3063 

O         $      ii 

110  32  18 

3067 

O        1       u 

111  51    8 

3050 

Antarea 

w. 

76  12  29 

JU79 

77  49  37 

9864 

79  27    5 

9640 

81     4  53 

9635 

o  Arietis 

E. 

72  33    6 

9739 

70  57    8 

9717 

69  20  51 

9704 

67  44  17 

9000 

JUPITKR 

E. 

96  35  16 

9080 

94  58  21 

9675 

93  21    7 

9060 

91  43  33 

9644 

Ald«baran 

E. 

103     1  45 

9741 

101  25  59 

9795 

99  49  52 

9710 

96  13  25 

9804 

23 

Antares 

W. 

89  18  54 

9S6I 

90  58  43 

9547 

92  38  50 

9533 

94  19  18 

9518 

a  Aqiiilv 

W. 

48  43  16 

4339 

49  49  39 

4931 

50  57  36 

4137 

53    7    3 

4050 

aArietia 

E. 

59  36  56 

9090 

57  58  m 

9614 

56  20    0 

9609 

54  41    8 

9501 

JOPITKR 

E. 

83  30  36 

9571 

81  51     1 

9556 

80  11    5 

9549 

78  30  50 

•J598 

1 

Aldebaran 

E. 

90    6    3 

9090 

88  27  35 

9805 

86  48  47 

9801 

85    9  40 

9577 

24 

Antarea 

W. 

102  46  30 

9450 

104  28  53 

9438 

106  11  34 

9495 

107  54  33 

9413 

a  Ac^uiln 
aAnetia 

W. 

58  13  50 

3006 

59  30  :)9 

3049 

60  48  28 

3680 

62    7  14 

3541 

E. 

46  23  12 

.9544 

44  43    0 

9538 

43    3  39 

9531 

41  22    9 

9596 

JOPITBR 

E. 

70    4  47 

9401 

68  22  39 

9448 

66  40  13 

9430 

64  57  30 

9494 

Aldebaran 

E. 

76  49  27 

9513 

75    8  32 

9501 

73  27  20 

9480 

71  45  53 

9479 

25 

aAquils 

W. 

68  53  27 

3341 

70  16  51 

3310 

71  40  51 

3980 

73    5  26 

3953 

aArieda 

E. 

32  58  40 

9598 

31  18    6 

9530 

39  37  43 

9547 

37  57  35 

9569 

JtfPITXR 

E. 

56  19  47 

9370 

54  35  29 

9301 

53  50  58 

9359 

51     6  14 

9343 

1  AldebAFBii 

E. 

63  14  55 

9431 

61  32    5 

9493 

59  49    3 

9410 

58    5  51 

9410 

Pollux 

E. 

106  43  58 

9357 

104  59  22 

9347 

103  14  31 

9337 

101  29  35 

9398 

'26 

aAquiUe 

W. 

80  15  27 

3149 

81  42  37 

3134 

83  10    5 

3191 

84  37  49 

3110 

1 

Fomalhaut 

W. 

50  11  31 

9094 

51  49  53 

9001 

53  28  46 

9580 

55    8    8 

9561 

JUPITBR 

E. 

42  19  43 

9309 

40  33  57 

8304 

38  48    4 

9300 

37    3    5 

9907 

Aldebarao 

E. 

49  28    0 

9300 

47  44  11 

9380 

46    0  21 

9380 

44  16  31 

9301 

Pollux 

E. 

92  40  41 

9988 

90  54  21 

9979 

89    7  50 

9979 

87  31     9 

9900 

127 

a  AquiUe 

W. 

91  59    8 

3061 

93  37  41 

3060 

94  56  15 

3089 

96  34  47 

3085 

Fomalhaut 

W. 

63  30  58 

9487 

65  12  30 

9470 

66  54  17 

9467 

68  36  17 

9458 

aPecnai 
AldelMran 

W. 

44  15  25 

9939 

45  46  55 

9804 

47  19  33 

9853 

48  53  41 

9817 

E. 

35  38  43 

9498 

33  55  45 

9441 

32  13    8 

9458 

30  30  56 

9481 

1  Pollux 

E. 

78  25  39 

9941 

76  38  12 

9937 

74  50  40 

8934 

73    3    3 

9931 

28  '  Fomalfaaut 

W. 

77    8  55 

9499 

78  51  48 

9406 

80  34  46 

9494 

83  17  47 

9499 

aPegasi 

W. 

56  49  31 

9687 

58  26  29 

9600 

60    3  51 

9659 

61  41  35 

9638 

'  Pollux 

E. 

64    4    4 

9993 

62  16  10 

9999 

60  28  15 

9099 

58  40  30 

9991 

RegiiJus 

E. 

100  44  33 

9930 

96  56  50 

9999 

97    9    6 

9990 

95  31  31 

9888 

29    Fomalbaut 

W. 

90  53    5 

9495 

93  36    4 

9497 

94  19    0 

9431 

96    1  51 

9435 

•  a  PegBsi 

W. 

69  54  20 

9501 

71  33  38 

0585 

73  13  44 

1501 

74  53    5 

9577 

.  Pollux 

E. 

49  40  59 

9998 

47  53  13 

9001 

46    5  31 

9933 

44  17  53 

9936 

•  Regulus 

1 

B. 

86  23  52 

9995 

84  35  16 

9987 

83  47  43 

9030 

81    0  14 

9949 

30  \  FomaUiaut 

W. 

104  34  23 

9484 

106  16  37 

9479 

107  56  19 

M81 

109  39  59 

9490 

aPe^am 

W. 

83    9  32 

9575 

84  49    1 

9577 

86  38  37 

9680 

88    7  49 

9565 

a  Anetis 

W. 

40    9  34 
35  26  50 

9361 

41  54    5 

9357 

43  38  41 

9K6 

45  33  31 

9»8 

Pollux 

E. 

9963 

33  33  42 

9958 

31  46  41 

9903 

39  59  47 

9988 

'  Refulus 

E. 

73    3  57 

9900 

70  16  58 

9964 

68  30    5 

9098 

66  43  19 

9979 

r 
1 

Sciiv 

E. 

111  39  37 

9BflO 

109  59  46 

9563 

108  30    0 

9080 

106  40  31 

•»! 
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I. 


AT  GREENWICH  APPARENT  NOON. 


i 


o 


8uy. 

Men. 
Taes. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Taes. 
Wed. 
Thur. 

Frid. 

Sat. 

Buy. 

Mon. 
Taes. 
Wed. 

Thur. 
Frid. 
Sat 

suy. 

Mod. 
Taes. 

Wed. 
Thar. 
Frid. 

Sat 

8uy. 

Mon. 
Taes. 

Wed. 


i 

o 

5 


I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Apparent 
RifCht  Aaoenaion. 


li      m       ii 

12  31  16.09 
12  34  53.70 
12  38  31.65 

12  42  9.96 
12  45  48.64 
12  49  27.72 

12  53    7.22 

12  56  47.14 

13  0  27.51 

13  4  8.34 
13  7  49  66 
13  11  31.46 

13  15  13.77 
13  18  56.61 
13  22  39.98 

13  26  23.92 
13  30  8.43 
13  33  53.52 

13  37  39.22 
13  41  25.52 
13  45  12.49 

13  49  0.10 
13  52  48.39 

13  56  37.36 

14  0  27.06 
14  4  17.47 
14    8    8.64 

14  12  0.57 
14  15  53.27 
14  19  46.75 
14  23  41.06 


32 1  14  27  36.17 


Dilf.  for 
1  Hour. 


n 

9.061 
9.074 
9.089 

9.104 
9.1120 
9.137 

9.154 
9.173 
9.102 

9.211 
9.231 
9.25.2 

9.274 
9.29(i 
9.319 

9.34:i 
9.367 
9.392 

9.417 
9.444 
9.471 

9.498 
9.527 
9.556 

9.586 
9.616 
9.648 

9.680 
9.712 
9.745 
9.780 

9.813 


App*rent 
Deolination. 


II 


S.  3  22  37.8 

3  45  53.8 

4  9  7.5 

4  32  18.3 

4  55  26.0 

5  18  30.1 

5  41  30.3 

6  4  26.2 
6  27  17.4 

6  50  3.5 

7  12  44.1 
7  35  18.8 

7  57  47.1 

8  20  8.7 

8  42  23.2 

9  4  30.1 
9  26  29.2 
9  48  19.9 

10  10  2.0 
10  31  34.9 

10  52  58.5 

11  14  12.2 
11  35  15.7 

11  56  8.6 

12  16  50.7 
12  37  21.4 

12  57  40.5 

13  17  47.5 
13  37  42.1 

13  57  23.8 

14  16  52.3 

S.  14  36  7.2 


Diff.  for 
IHoar. 


-68.21 
58.12 
58.01 

-57.89 
57.75 
57.59 

-57.42 
57.23 
57.03 

-56.81 
56.57 
56.31 

-56.04 
55.75 
55.45 

-55.12 
54.79 
54.43 

-54.06 
53.68 
53.28 

-52.86 
52.42 
51.98 

-51.52 
51.04 
50.54 

-50.03 
49.51 
48.96 
48.40 

-47.83 


Semi- 
diameter. 


I  If 

6  1.55 

6  1.82 

6  2.09 

6  2.37 

6  2.64 

6  2.91 

6  3.18 

6  3.46 

6  3.73 

6  4.01 

6  4.29 

6  4.57 

6  4.85 

6  5.13 

6  5.41 

6  5.69 

6  5.96 

6  6.24 

6  6.52 

6  6.79 

6  7.07 

6  7.34 

6  7.61 

6  7.87 

6  8.14 

6  8.40 

6  8.65 


6 
6 
6 
6 


8.91 
9.16 
9.41 
9.65 


16    9.86 


Sidereal 
Time  of 
Semi- 
diameter 
PaMing 
MeridlMi. 


64.39 
64.44 
64.48 

64.54 
64.59 
64.65 

64.71 
64.77 
64.84 

64.90 
64.98 
65.05 

65.13 
65.21 
65.29 

65.37 
65.46 
65.55 

65.64 
65.74 
65.83 

65.93 
66.03 
66.13 

66.23 
66.34 
66.45 

66.55 
66.66 
66.78 
66.89 

67.00 


Bqaation  of 

Time, 

to  be 

Subtracted 

ttom 

Apparent 

Time. 


m       a 

10  28.30 

10  47.19 

1 1  5.75 

11  23.94 
11  41.77 

11  59.19 

12  16.20 
12  32.79 

12  48.93 

13  4.61 
13  19.80 
13  34.51 

13  48.72 

14  2.39 
14  15.54 

14  28.12 
14  40.14 

14  51.57 

15  2.39 
15  12.62 
15  22.17 

15  31.10 
15  39.34 
15  46.90 

15  53.74 

15  59.87 

16  5.24 

16  9.86 

16  13.70 

16  16.76 

16  19.00 

16  20.45 


Diftfor 
1  Hoar. 


• 
0.794 

0.780 

0.766 

0.750 
0.734 
0.717 

0.700 
0.682 
0.663 

0.643 
0.623 
0.602 

0.581 
0.559 
0.536 

0.512 
0.489 
0.464 

0.439 
0.412 
0.385 

0.358 
0.329 
0.300 

0.270 
0.240 
0.208 

0.176 
0.144 
0.110 
0.077 

0.043 


Hoim.— Tha  mean  tiiaa  of  laiaidiameter  paealng  may  be  found  by  aabtraoting  0*.18  fkom  the  aidereal  time. 

The  aign  —  preflzed  to  tha  hourly  ohaiiga  of  dacUnation  indioatat  that  aoath  daoUnationa  are  ianreaaliig. 
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AT  OBBBirWIOH  MEAN  NOON. 


M 
t 


SUIT. 

Mod. 

Toes. 

Wed. 
Thar. 
Frid. 

Sat 

SUIT. 
Mod. 

Tues. 
Wed. 
Thar. 

Frid. 
Sat 


1 

e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 


THE  SUN'S 


Apparent 
Bight  AM«iifion. 


I 

Mod.  .  16 


Tues. 
Wed. 

Thar. 
Frid. 
Sat 

smr. 

Mod. 
Toes. 


17 

18 

19 
20 
21 

22 
23 
24 


Wed.  25 


Thar. 
Frid. 

Sat 

auir. 

Mud. 
Toes. 

Wed. 


26 
27 

28 
29 
30 
31 

32 


12  31  17.67 
12  34  55.33 
12  38  33.33 


DliCfor 
1  Hour. 


9.063 
9.076 
9.091 


12  42  11.69.  9.106 
12  45  50.42  9.P^^ 
12  49  29.55      9.139 


12  53 

12  56 

13  0 


13 
13 
13 

13 
13 


4 

7 

11 

15 
18 


13  22 


9.09 
49.06 
29.47 

10.35 
51.71 
33.55 

15.91 
58.79, 
42.20 ! 


13  26  26. 18 
13  30  10.72 
13  33  55.85 

13  37  41.58 
13  41  27.92 
13  45  14.92 

13  49  2.56 
13  52  50.88 

13  56  39.88 

14  0  29.60 
14  4  20.04 
14  8  11.23 

14  12  3.18 
14  15  55.90 
14  19  49.40 
14  23  43.72 

14  27  38.84 


9.166 
9.175 
9.194 

9.213 
9.233 
9.254 

9.276 
9.298 
9.32! 

9.344 
9.368 
9.393 

9.418 
9.445 
9.472 

9.499 
9.528 
9.557 

9.587 
9.617 
9.649 

9.681 
9.713 
9.746 
9.780 

9.814 


▲ppareat 
DMUnfttioB. 


/» 


S.    3  22  47.9 


Diftfor 
1  Hoar. 


-58.22 


4.3 1    58.13 
18.2;    58.02 


3  46 

4  9 


4  32  29.3   -57.90 
4  55  37.2  • 


5  18  41.6 


5  41  42.0   -57.43 


57.76 
57.60 


6  4  38.2 
6  27  29.6 

6  50  15.8 

7  12  56.6 
7  35  31.5 

7  58    0.0 

8  20  21.7 

8  42  36.3 

9  4  43.4 
9  26  42.6 
9  48  33.4 


57.24 
57.0^ 

-56.81 
56.58 
56.32 

-56.05 
55.76 
55.45 

-55.13 
64.79 
64.44 


SqoAtion  of 

Time, 

to  be 

Added  to 

MeAn  Time. 


10  10  15.5  '  -54.06 
10  31  48.5;  53.68 
10  53  12.1 !    53.28 


11  14  25.8  -52.86 
11  35  29.4;  52.43 
11  56  22.3      51.98 


12  17  4.3  -51.51 
12  37  35.0,  51.04 
12  57  54.0 ,    60.54 


13  18  1.0; -50.03 

13  37  55.4  !    49.50 

13  57  37.1  I    48.96 

14  17  5.4!    48.40 

S.  14  36  20.2  '  -47.82 


Diftfor 
1  Hour. 


10  28.44 

10  47.33 

11  5.89 

11  24.08 
11  41.91 

11  59.33 

12  16.34 
12  32.93 
12  49.07 


13    4.75 
13  19.94  j 
13  34.65 1 

13  48.85 

14  2.52 
14  15.67 


14  28.24 
14  40.26 
14  51.68 


I 


■ 
0.794 

0.780 

0.766 

0.750 
0.734 
0.717 

0.700 
0.682 
0.663 

0.643 
0.623 
0.602 

0.581 
0.559 
0.536 

0.512 
0.488 
0.463 


15  2.50  0.438 

15  12.72!  0.412 

15  22.27 '  0.385 

15  31.19!  0.357 

15  39.42 ,  0.329 

15  46.98  0.300 

15  53.81  0.270 

15  59.93  <  0.239 

16  5.29'  0.208 


16  9.90 

16  13.74 

16  16.79 

16  19.02 


0.176 

0.144 
0.110 
0.076 


16  20.46      0.043 


noon  nukj  be  Mtnmed  the  seme  ••  that  for  Apparent  noon. 
Tte  sign  —  preflzed  to  the  hooriy  ehaageof  doolinAtion  indloatee  that  eonth  declloAtiona 


Sldneel 
Time, 
or 
Bight 

of 
Son. 


E     m      i 

12  41  46.11 
12  45  42.66 
12  49  39.22 

12  53  35.77 

12  57  32.33 

13  1  28.88 

13  5  25.43 
13  9  21.99 
13  13  18.54 

13  17  15.10 
13  21  11.65 
13  25  8.20 

13  29  4.76 
13  33  1.31 
13  36  57.87 

13  40  54.42 
13  44  50.98 
13  48  47.53 

13  52  44.08 

13  56  40.64 

14  0  37.19 

14  4  33.75 
14  8  30.30 
14  12  26.86 

14  16  23.41 
14  20  19.97 
14  24  16.52 

14  28  13.08 
14  3^  9.64 
14  36  6.19 
14  40  2.74 

14  43  59.30 


DUr.  for  1  Hoar, 

-f9>.8365. 
(TebU  lU.) 


I 
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IlL 


a 

o 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


AT  GREENWICH  MEAN  NOON. 


t 

« 


O 


274 
275 
276 

277 

278 
279 

280 
281 
282 

283 
284 
285 

286 
287 
288 

289 
290 
291 

292 
293 
294 

295 
296 
297 

298 
299 
300 

301 
302 
303 
304 

305 


THE  SUN'S 


TBUB  L0NQIT17DE. 


u 


188  31  26.5 

189  30  31.7 

190  29  39.2 

191  28  49.0 

192  28  1.1 

193  27  15.6 

194  26  32.4 

195  25  51.4 

196  25  12.5 

197  24  35.7 

198  24  1.0 

199  23  28.3 

200  22  57.5 

201  22  28.5 

202  22  1.3 

203  21  35.9 

204  21  12.3 

205  20  50.4 

206  20  30.2 

207  20  11.8 

208  19  55.2 

209  19  40.3 

210  19  27.2 

211  19  16.0 

212  19  6.7 

213  18  59.4 

214  18  54.1 

215  18  50.8 

216  18  49.6 

217  18  50.5 

218  18  53.6 

219  18  58.9 


I* 


30  54.9 
30  0.0 
29  7.4 

28  17.1 
27  29.1 
26  43.5 

26  0.1 
25  19.0 
24  40.0 

24  3.1 
23  28.3 
22  55.5 

22  24.5 
21  55.4 
21  28.1 

21  2.6 
20  38.9 
20  16.8 

19  56.5 
19  38.0 
19  21.2 

19  6.2 
18  53.0 
18  41.6 

18  32.2 

18  24.8 
18  19.4 

18  15.9 
18  14.6 
18  15.3 
18  18.3 

18  23.5 


Diill  for 
IHonr. 


00 
7.67 

7.76 

7.86 

7.96 
8.05 
8.16 

8.25 
8.34 
8.43 

8.51 
8.60 
8.66 

8.76 
8.83 
8.90 

8.98 
9.05 
9.12 

9.20 
9.27 
9.34 

9.42 
9.49 
9.57 

9.65 
9.74 
9.82 

9.92 

9.99 

50.08 

50.19 


150.26 


LATITUDE. 


f 


+  0.46 
0.51 
0.53 

+  0.51 
0.46 
0.39 

+  0.29 

0.17 

+  0.03 

-  0.10 
0.23 
0.36 

-  0.47 
0.56 
0.62 

—  0.65 
0.66 
0.64 

—  0.58 
0.50 
0.40 

-0.28 

0.15 

-0.02 

+  0.10 
0.21 
0.31 

+  0.39 
0.43 
0.44 
0.42 

+  0.38 


Losaritiiin 

of  the 

Bftdina  Vector 

of  the 

Surth. 


0.0002023 
0.0000799 
9.9999575 

9.9998351 
9.9997124 
9.9995893 

9.9994659 
9.9993421 
9.9992179 

9.9990933 
9.9989682 
9.9988428 

9.9987171 
9.9985912 
9.9984653 

9.9983395 
9.9982140 
9.9980890 

9.9979646 
9.9978409 
9.9977181 

9.9975964 
9.9974760 
9.9973568 

9.9972389 
9.9971223 
9.9970070 

9.9968932 
9.9967808 
9.9966697 
9.9965597 


9.9964508   -45.2 


DUr.fbr 
1  Hoar. 


-51.0 
51.0 
51.0 

-51.1 
51.2 
51.4 

-51.5 
51.7 
51.8 

-52.0 
52.2 
52.3 

-52.4 
52.5 
52.4 

-52.4 
52.2 
52.0 

-51.7 
51.4 
50.9 

-50.4 
49.9 
49.4 

-48.9 
48.3 
47.7 

-47.1 
46.6 
46.1 
45.6 


Nora.— >The  mtmhers  in  oolnnui  X  oorreepond  to  the  trae  equinox  of  the  date;  in  column  %' to 
the  meen  equinox  of  JannAry  (H.O. 


MoMi  Time 

of 

Sideieel  Noon. 


E      m       • 

11  16  22.78 
11  12  26.87 
11  8  30.96 

11  4  35.06 
11  0  39.14 
10  56  43.24 

10  52  47.32 
10  48  51.42 
10  44  55.51 

10  40  59.60 
10  37  3.70 
10  33  7.79 

10  29  11.88 
10  25  15.97 
10  21  20.06 

10  17  24.16 
10  13  28.24 
10  9  32.34 

10  5  36.43 

10  1  40.52 

9  67  44.62 

9  53  48.70 
9  49  52.80 
9  45  56.88 

9  42  0.98 
9  38  5.07 
9  34  9.16 

9  30  13.25 
9  26  17.33 
9  22  21.43 
9  18  2552 

9  14  29.6! 


DUr.  for  1  Hour. 
— 9».8296. 
(Table  ID 
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GBBBNWIOH  MEAN  TIME. 

• 

THE  MOON^S 

e 

• 
■  5 

1  t 
1 

1 

SKMIDIAHETBIL 

HORIZONTAL 

PABALLAX. 

UPPSB  TBAVSIT. 

AGS. 

KOOD. 

Midnight. 

Noon. 

Diff.  for 
1  Hoar. 

Midnight 

Diff.  for 
1  Hoar. 

Meridian  of 
Oreonwich. 

Dlit  for 
1  Hoar. 

Noon. 

• 

1 

16    13!5 

16  11.5 

59  26.1 

-o!5.5 

59    18!8 

-0?66 

li      m 

17  32.9 

m 
2.63 

d 

21.2 

1    2 

16    9.1 

16    6.5 

59  10.2 

0.76 

59    0.6 

0.8:) 

18  35.1 

2.54 

22.2 

'    3 

16    3.7 

16    0.7 

58  50.3 

0.90 

%  39.1 

0.96 

19  34.3 

2.37 

23.2 

1    4 

15  57.4 

15  54.1 

58  27.3 

-i.no 

58  15.0 

-1.05 

20  28.7 

2.18 

24.2 

5 

15  50.6 

15  47.0 

58    2.2 

1.09 

57  48.9 

1.13 

21   18.8 

2.00 

25.2 

6 

15  43.2 

15  39.4 

57  35.1 

1.17 

57  20.9 

1.20 

22    5.4 

1.88 

26.2 

1 
1 

7 

15  35.4 

15  31.4 

57     6.4 

-l.)23 

56  51.5 

-1.25 

22  49.5 

1.80 

27.2 

8 

15  27.3 

15  23.1 

56  36.4 

1.27 

56  21.1 

1.28 

23  32.2 

1.77 

28.2 

9 

15  18.9 

15  14.8 

56    5.8 

1.27 

55  50.6 

1.25 

6 

29.2 

10 

15  10.8 

15    6.8 

55  35.8 

-1.22 

55  21.4 

-1.18 

0  14.8 

1.79 

0.6 

1  11 

15    3.1 

14  59.6 

55    7.6 

I.U 

54  54.8 

1.02 

0  58.3 

1.84 

1.6 

12 

14  56.4 

14  53.6 

54  43.1 

0.92 

54  82.7 

0.80 

1  43.2 

1.92 

2.6 

13 

14  51.1 

14  49.2 

54  23.8 

-0.67 

54  16.7 

-0.51 

2  30.5 

2.01 

3.6 

14 

14  47.8 

14  47.0 

54  11.6 

-0.34 

54    8.5 

-0.16 

3  19.8 

2.09 

4.6 

15 

14  46.8 

14  47.2 

54    7.7 

+0.03 

54    9.3 

+0.24 

4  10.7 

2.14 

5.6 

16 

14  48.3 

14  50.1 

54  13.4 

+0.45 

54  20.1 

+0.66 

5    2.2 

2.15 

6.6 

.  17 

14  52.6 

14  55.9 

54  29.3 

0.88 

54  41.2 

1.10 

5  53.4 

2.11 

7.6 

18 

14  59.8 

15    4.4 

54  55.6 

1.30 

55  12.4 

1.50 

6  43.4 

2.05 

8.6 

19 

15     9.6 

15  15.4 

55  31.5 

+1.68 

55  52.7 

+  1.85 

7  31.6 

1.98 

9.6 

20 

15  21.6 

15  28.3 

56  15.8 

1.98 

56  40.3 

2.09 

8  18.4 

1.92 

10.6 

'21 

15  35.3 

15  42.4 

57     6.0 

2.16 

57  32.2 

2.20 

9    4.1 

1.89 

11.6 

22 

15  49.7 

15  56.7 

57  58.7 

+2.19 

58  24.7 

+2.13 

9  49.8 

1.91 

12.6 

23 

16     3.5 

16     9.9 

58  49.7 

2.02 

59  13.1 

1.86 

10  36,6 

1.99 

13.6 

24 

16  15.7 

16  20.8 

59  34.4 

1.66 

59  52.9 

1.41 

11  26.0 

2.12 

14.6 

25 

16  24.9 

16  28.1 

60    8.2 

+  1.12 

60  19.8 

+0.82 

12  18.8 

2.30 

15.6 

26 

16  30.3 

16  31.4 

60  27.9 

40.51 

60  32.0 

+0.18 

13  16.4 

2.50 

16.6 

27 

16  31.5 

16  30.5 

60  32.2 

-0.14 

60  28.7 

-0.44 

14  18.5 

2.66 

17.6 

28 

16  28.6 

16  25.9 

60  21.7 

-0.71 

60  11.7 

-0.95 

15  23.4 

2,72 

18.6 

29 

16  22.4 

16  18.4 

59  59.0 

1.15 

59  44.1 

1.31 

16  27.9 

2.64 

19.6 

30 

16  13.8 

16    9.0 

59  27.5 

1.43 

59     9.7 

1.59 

17  29.2 

2.46 

20.6 

31 

16     3.9 

15  58.7 

1 

58  51.0 

1.58 

58  31.8 

1.60 

18  25.5 

2.24 

21.6 

32 

1 

15  53.4 

'    15  48.2 

58  12  5 

-1.60 

57  53.2 

-1.58 

19  16.7 

2.04 

22.6 

» 
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V. 


OBBBlSrWIOH  MEAN  TIAIE. 


1H£  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


RiKhtA^soenBion. 


Diir.  for 
1  Aiinate. 


Deolination. 


Difflfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Hoar. 


SUNDAY  1. 


5 
5 
5 
5 


m 

30 
33 
35 
38 
5  41 
5  43 
46 
49 
51 
54 
57 


5 
5 
5 
5 
5 


5  59 

6  2 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


5 
8 
10 
13 
16 
18 
21 
24 
26 
29 


6  32 


24.88 

5.66 
46.53 
27.49 

8.52 
49.62 
30.78 
11.98 
53.22 
34.48 
15.75 
57.03 
38.30 
19..55 

0.78 
41.96 
23.09 

4.17 
45.18 
26.11 

6.94 
47.67 
28.29 

8.79 


B 

S.6787 
9.8804 
9.6619 
9.8839 
9.6644 
9.88S5 
9.6863 
9.6870 
9.6875 
9.6878 
9.6879 
9.6879 
9.68n 
9.6873 
9.6867 
9.68d9 
9.6851 
9.6641 
9.6898 
9.6813 
9.6797 
9.6779 
9.6760 
9.6739 


NJ28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

N.28 


1 
4 
7 
10 
12 
15 
17 
19 
21 


17.0 
27.8 
26.8 
14.0 
49.3 
12.8 
24.5 
24.3 
12.2 
22  48.2 

24  12.3 

25  24.5 

26  24.8 
13.2 
49.7 
14.3 
27.1 

28  28.0 
28  17.0 
54.2 
19.6 
33.1 
34.9 
25.0 


27 
27 
28 

28 


27 
27 
26 
25 
24 


MONDAY  2. 


6  34  49.16 

9.6716 

N.28 

6  37  29.38 

9.6691 

28 

6  40    9.45 

9.6665 

28 

6  42  49.36 

9.6637 

28 

6  45  29.10 

9.6607 

28 

6  48    8.65 

9.6576 

28 

6  50  48.01 

9.6543 

28 

6  53  27.17 

9.6510 

28 

6  56    6.13 

9.6474 

28 

6  58  44.86 

9.6436 

28 

7     1  23.36 

9.6397 

27 

7    4     1.63 

9.6367 

27 

7    6  39.65 

9.6316 

27 

7    9  17.42 

9iB73 

27 

7  Jl  54.92 

9.6996 

27 

7  14  32.15 

9.6183 

27 

7  17    9.11 

9.6136 

27 

7  19  45.78 

9.6087 

27 

7  22  22.15 

9.6037 

27 

7  24  58.22 

9.5086 

27 

7  27  3:J.98 

9.5934 

27 

7  30    9.43 

9.5889 

27 

7  32  44.56 

9.5897 

27 

7  a5  19.35 

9.5770 

26 

7  37  53.80 

9.5713 

N.26 

23 
21 
19 
17 
15 
13 
10 
8 
5 
2 
58 
55 
51 
47 
43 
39 
35 
30 
25 
21 
15 
10 
5 
59 
53 


3.3 
29.9 
44.9 
48.3 
40.1 
20.4 
49.2 

6.6 
12.5 

7.1 
50.4 
22.4 
43.3 
53.0 
51.6 
39.3 
16.0 
41.8 
56.8 

1.0 
54.5 
37.5 

9.9 
31.8 
43.4 


II 

3.978 
3.089 
9.885 
^.688 
9.490 
9.993 
9.096 
1.898 
10)99 
1.501 
1.309 
1.104 
0.906 
0.707 
0.509 
0J19 
+  0.114 
-0.084 
0.989 
0.479 
0.676 
0.879 
1.068 
1.983 


1.4S0 
1.653 
1.847 
9.040 
9.939 
9.494 
9.616 
9.806 
9.996 
3.184 
3.379 
3.550 
3.745 
3.931 
4.114 
4.997 
4.479 
4^660 
4.840 
6.010 
5.196 
5.379 
5.547 
5.791 
5.893 


Rlght-A^oeiiBion. 


DiS.  for 
iMlnato. 


DooUnallon. 


J>\tL  for 
IMinnte 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  3. 


h 

7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 


01 

37 

40 

43 

45 

48 

50 

53 

55 

58 

0 

3 

5 

8 

10 

13 


8  15 
8  18 
8  20 
8  2:3 
8  25 
8  28 
830 
8  32 
8  35 


53.80 
27.91 
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9.0733 

22  47  56.2 

9M» 

17 

14    4    8.56 

1.9305 

13  58  46.8 

13.I4& 

17 

15  40    4.88 

9.0767 

22  56  57.1 

eM9 

18 

14    6    4.46 

1.9998 

14  11  53.5 

13.078 

18 

15  42    9.59 

9.0809 

23    5  51.7 

8.8B6 

19 

14    8    0.49 

1.9351 

14  24  56.1 

13.010 

19 

15  44  14.51  , 

9.0837 

23  14  39.8 

6.746 

20 

14    9  56.67 

1.9375 

14  37  54.7 

19.949 

90 

15  46  19.63 

9.0671 

23  23  21.5 

8.641 

21 

14  11  52.99 

1.9399 

14  50  49.1 

19.871 

31 

15  48  24.96 

94)906 

23  31  5a7 

6.538 

22 

14  13  49.46 

1.9493 

15    3  39.2 

19.600 

22 

15  50  30.50 

9.0040 

23  40  25.3 

6.499 

23 

14  15  46.07 

1.9447 

15  16  25.1 

19.799 

23 

15  52  36J24 

9.0074 

23  46  47.3 

6.319 

24 

14  17  4Z83 

.   1.9473 

S.  15  29    6.7 

19.657 

24 

15  54  42.19 

9.1006 

8.23  57    2.7 

6JB01 

*" 

—                     . . 

^         —                 — 

— ~ 

— 

~ 

~ 

VUL 


OCTOBER,  1893. 


171 


GBBBNWICH  MEAIJ^  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


RigbtAse«iMioii. 


Diftfor 
IMinate. 


D«olUiatioD. 


Diff.for 
'IMinate. 


Hour. 


Bight  AacenstQn. 


BiiLfor 
IMinnte. 


DettUoAtion. 


Diftfor 
llCiniir*. 
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I 


0 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

II 

12 

13 

14 

15 

16 

17 

Id 

19 

20 

2] 

22 

23 
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1 
2 
3 
4 
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PEIDAY  13. 


b    m 
15  54 

15  56 

15  56 


16 
16 
16 
16 
16 
16 
16 
16 
16 


1 
3 
5 
7 

y 
11 

13 
15 
18 


16  20 
16  22 
16  24 
16  26 
16  28 
16  30 
16  33 
16  35 
16  37 
16  3!i 
16  41 
16  43 


• 

• 

42.19 

8.1006 

48.34 

8.1043 

54.70 

8.1077 

1.26 

9.U10 

8.02 

9.1 143 

14.98 

9.1)77 

22.14 

9.1910 

29.50 

9.1943 

37.06 

9.1976 

44.82 

9.1309 

52.77 

9.1341 

0.91 

9.1374 

9.25 

9.1406 

17.78 

9.1437 

26.49 

9.1467 

a'>.39 

9.1496 

44.47 

9.1899 

53.74 

9.1961 

3.20 

9.1S01 

12.83 

9.1690 

22.64 

9.1640 

32.62 

9.1677 

4i78 

9.1706 

5:j.io 

9.1734  , 

S.23 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 

S.26 


57 
5 
13 
21 
28 


Hi 

11.4 
13.4 
8.6 
57.1 
36  38.7 
44  13.4 
51  41.2 
59  2.1 
6  16.0 
13  22.8 
20  22.5 
27  15.1 
34  0.6 
40  38.9 
47  9.9 
5:3  33.7 
59  50.2 
59.5 
1.4 
55.8 
42.8 
29  22.4 
34  54.5 


5 
12 
17 
23 


SATURDAY  14. 


16  46 
16  48 
16  50 
16  52 
16  54 
16  56 
16  59 


/ 

17      I 

ti 

17    3 

9 

17    5 

10 

17    7 

11 

17  10 

12 

17  12 

13 

17  14 

14 

17  16 

15 

17  18 

16 

17  21 

17 

17  23 

18 

17  25 

IP 

17  27 

20 

17  30 

21 

17  32 

22 

V  34 

23 

17  36 

24 

17  38 

3.59 
14.25 
5(5.07 
36.05 
47.18 
58.47 

9.91 
21.50 
33.23 
45.10 
57.11 

9.26 
21.54 
33.95 
46.48 
59.14 
11.92 
24.81 
37.81 
50.92 

4.13 
17.44 
30.85 
44.35 
57.94 


9.1769 
9.1790 
9.1617 
9.1643 
9.1668 
9.1604 
9.1919 
9.1943 
9.1967 
9.1990 
9.9013 
9.9036 
9J90S7 
9.9078 
9.9009 
9.9190 
9.9139 
9.9158 
9.9176 
9.9193 
9.9910 
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9.9943 
9J9958 
9.9973 
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26 
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27 
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27 
27 
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27 
27 
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27 
27 
27 
27 
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27 
27 
27 
28 
28 
28 
28 
S.28 


40  19.0 

45  36.0 
50  45.4 
55  47.2 

0  41.3 
5  27.7 
10  6.5 
14  37.5 
19  0.7 
23  16.2 
27  23.9 
31  23.7 
35  15.7 
38  59.8 
42  3&0 

46  4.2 
49  24J5 
52  36.8 
55  41.1 
58  37.4 
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4 
6 
9 
11 


25.7 
5.9 

38.0 
2.0 

18.0 


It 

6.901 
8.089 
7J)77 
7.864 
7.751 
7.636 
7.091 
7.406 
7.990 
7.179 
7.064 
6.936 
0.817 
6.698 
6J&78 
0.457 
6.336 
6.915 
&.003 
5.968 
5.845 
5.791 
5.507 
5.479 


5J46 
6.990 
5J)83 
4J66 
4.838 
4.710 
4.589 
4.459 
4<.393 
4.103 
4U)63 

3.801 
3.669 
3.537 
3.404 

3jn9 

3.138 
3UW5 
9.879 
9.738 
9JI0S 
9.468 
9.333 
9.199 
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2 
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4 
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7 
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2 
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4 
5 
6 
7 
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21 
22 
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2 
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6 
7 
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2 
3 
4 
5 
6 
7 
8 
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20 

2; 
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23 
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17  38 
17  41 
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18 
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5 
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18 

18 


16 
19 


18  21 
18  23 
18  25 
18  28 
18  30 


» 
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57.94 

9.9973 

11.62 

9.9987 

25.38 

9.9999 

39.21 

9.9311 

5.').  11 

9.9393 

7.08 

9.9334 

21.12 

9.9345 

35.22 

9.9354 

49.:i7 

9J8363 

3.57 

9.9371 

17^ 

9.9379 

32.12 

9.9387 

4a46 

9.9393 

0.8;^ 

9.9398 

15.23 

9.9403 

29.66 

9.9407 

44.11 

9.9410 

58J>8 

9J9419 

13.06 

9.9414 

27J>5 

9.9416 

42.05 

9.9417 

56.55 

9.9416 

11.04 

9.9415 

25.53 

9.9414 

S.28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

8.28 


/« 


11  18.0 
13  25.9 
15  25.6 
17  17.1 

19  0.5 

20  35.7 

22  2.8 

23  21.7 

24  32.4 

25  34  J 

26  29.0 

27  15.0 

27  52.7 

28  22i2 
28  43.4 

28  56.4 

29  1.1 
28  57.6 
28  45.8 
28  25.7 
27  57.3 
27  20.7 
26  35.8 
25  42.6 


MONDAY  16. 


18  32 
18  34 
18  37 
18  39 
18  41 
18  43 
18  46 
18  48 
18  50 
18  52 
18  55 
18  57 
18  59 


19 
19 
19 
19 
19 
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3 

6 

8 
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19  12 
19  15 
19  17 
19  19 
19  21 
19  24 
19  26 


40.01 
54.47 

8.91 
23.33 
37.72 
52.07 

6.39 
20.67 
34iK) 
49.06 

a2i 

17J29 
31.31 
45.26 
59.14 
12.96 
26.70 
40.36 
53.94 

7.43 
20.83 
34.15 
47.37 

0.49 
13.51 


8J9419 
9J9400 
9.9400 
9.9401 


9J9389 
9.9383 
9:9376 
9.9368 
9.9350 
9JI351 
9.9349 
9.9:131 
9.9319 


94070 


9.9941 


9.9919 
9.9195 
9J1178 
9.9161 


d.28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 

S.27 


24  41.1 
23  31.4 

22  13.4 
20  47.1 
19  12.6 
17  29.8 
15  38.7 
13  39.4 
11  31.9 

16.2 
52.3 
20.2 
39.8 
58  51.3 
55  54.6 
52  49.7 
49  36.7 
46  15.6 
42  46.3 
39  8.9 
35  2a4 
31  29J) 
27  28.3 

23  1&7 
19    1.1 


9 
6 
4 
1 


9.190 
9.063 
1.997 
1.791 
1.655 
1.519 
1.383 
1.946 
1.109 
0.979 
0.835 
0.606 
0.660 
6.493 

ojaeo 

0.148 
-0.010 
•f  0.198 
0.966 
0.404 
0JI49 
0.479 
0.817 
0J06 


1. 

1.931 

1J60 

1J07 

1j644 

1.788 

1J90 

9.057 

9.103 

9.330 

9.467 

9.604 

9.741 

8.677 

3U)13 

3.149 

3.984 

3.490 

3.656 

3491 

3.8B6 

U69 


4.M7 
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GBEBl^WIOH  MB  AN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


BigUtA.aoaa8ioa. 
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IMinate. 


Deolinfttion. 


Diiffor 
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1 
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3 

4 
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6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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TUESDAY  17. 


li     m     8 

a 

0 

19  26  13.51 

9.Q181 

1 

19  28  26.42 

9.9143  1 

2 

19  30  39.22 

9.9194 

3 

19  32  51.91 

9.9106 

4 

19  35    4.49 

9.9087 

5 

19  37  16.96 

9.9068 

6 

19  39  29.31 

9.9048 

7 

19  41  41.53 

9.9097 

8 

19  43  53.63 

9.9006 

9 

19  46    5.60 

9.1984 

10 

19  48  17.44 

9.1963 

11 

19  50  29.15 

9.1041 

12 

19  52  40.73 

9.1918 

13 

19  54  52.17 

9.1806 

14 

19  57    3.47 

9.1879 

15 

19  59  14.63 

9.1648 

16 

20     1  25.65 

9.1894 

17 

20    3  36.52 

9.1800 

18 

20    5  47.25 

9.1776 

19 

20    7  57.83 

9.1751 

20 

20  10    8.26 

9.1795 

21 

20  12  18.53 

9.1699 

22 

20  14  28.65 

9.1674 

23 

20  16  38.62 

9.1640 

8.27 
27 
27 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 

i  26 
25 

1  25 

;  25 

I  ^ 
I  25 

25 

'  25 
S.25 


1.1 

35.5 
1.9 
20.3 
30.8 
33.4 
28.0 
14.8 
53.8 
24.9 
48.2 
3.7 
11.5 
11.5 
3.9 
48.6 
25.6 
55.0 
16.8 
32  31.1 
25  37.8 
18  37.0 
11  28.7 
4  13.0 


19 
14 
10 
5 
0 
55 
50 
45 
39 
34 
28 
23 
17 
11 
5 
58 
52 
45 
39 


WEDNESDAY  18. 


20  18 
20  20 
20  23 
20  25 
20  27 
20  29 
20  31 
20  33 
20  36 
20  38 
20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  5.3 
20  55 
20  57 
20  59 


21 
21 
21 
21 
21 


1 

3 
5 

7 
9 


48.44 
58.10 

7.60 
16.94 
26.12 
35.14 
44.00 
5i?.70 

1.24 

9.61 
17.82 
25.86 
33.74 
41.46 
49.01 
56.40 

3.62 
10.68 
17.57 
24.30 
30.87 
37JJ7 
43.51 
49.59 
55.50 


9.1683 
9.1507 
9.1570 
9.1543 
9.1517 
9.1490 
9.1463 
9.1436 
9.1409 
9.1389 
9.1354 
9.1397 
9.1300 
9.1979 
9.1945 
9.1917 
9.1100 
9.1169 
9.1135 
9.1108 
9.1081 
9.1053 
9.1096 
9.0009 
9UW79 


S.24 
24 
24 
24 

i  24 
24 
24 

;  24 

I  23 
2:) 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
21 
21 
21 

S.21 


56  49.9 
49  19.4 
41.5 
56.3 
3.8 
4.1 
57.2 
43.1 
21.8 
53.4 
17.9 
35.4 
45.9 
49.4 
46.0 
35.6 
18.4 
54.4 
23  23.5 
13  45.9 
1.6 
10.6 
13.0 
8.8 


41 

33 

26 

18 

9 

1 

.53 

44 

36 

27 

18 

9 

0 

51 

42 

32 


4 
54 
44 
34 


23  58.1 


Hoar. 


4.360 
4.493 
4.097 
4.750 
4.801 
5.093 
5.155 
5.985 
5.416 
5.547 

bjsn 

0.806 
5.935 
6.063 
6.191 
6.319 
6.447 
6.573 
6.609 
6.895 
6J)51 
7.076 
7.900 
7.393 


Sight  AMontlon. 


Dlft  for 
IMlnato. 


DeoliBAtloD. 


Dlftfer 
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10 

u 

12 
13 
14 
15 
16 
17 
18 
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20 
21 
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23 


7.447 

0 

7.570 

1 

7.699 

2 

7.814 

3 

7.935 

4 

8.056 

5 

8.175 

6 

8.995 

7 

8.414 

8 

8.539 

9 

84B0 

10 

8.767 

11 

8.883 

12 

8.089 

13 

0.115 

14 

9.930 

15 

9AH 

16 

9.458 

17 

9.571 

18 

0.683 

19 

0.794 

20 

9.906 

21 

10.015 

22 

10.194 

23 

10.983 

24 

THUESDAT  19. 


A     in 

21  9 
21  12 
21  14 
21  16 
21  18 
21  20 
21  22 
21  24 
21  26 
21  28 
21  30 
21  32 
21  34 
21  36 
21  39 
21  41 
21  43 
21  45 
21  47 
21  49 
21  51 
21  53 
21  55 
21  57 


55.50 

1.25 

6.85 

12.29 

17.57 

22.70 

27.67 

32.49 

37.15 

41.66 

40.02 

50.24 

54.31 

58.24 

2.02 

5.66 

9.16 

12.52 

15.75 

18.85 

21.81 

24.64 

27.35 

29.94 


■ 

9.0079 
9.0046 
9.0090 
9.0803 
9UI867 
9.0849 
90)816 
9.0790 
9.0784 
9.0738 
9.0715 
9.0601 
9.0667 
9.0649 
9.0618 
9.0505 
9.0679 
901649 
9Ue87 
94)605 
9.0483 
9.0469 
9.0449 
9.0488 


8.21 
21 
21 

20 
20 
20 
20 
20 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
8. 


23  5^.1 

13  40.8 
3  17.1 
52  46i) 
42  10.3 
31  27.4 
20  38.1 
9  42.5 
58  40J 
47  32.9 
36  18.8 

24  56.6 

13  32.4 
2  0.1 

50  21.9 
38  37.8 
26  47.8 

14  51.9 
2  50.1 

50  42.6 
38  29.5 
26  10.7 
13  46.3 
1  16.4 


FRIDAY  20. 
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22 
22 
22 
22 
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59  32.41 
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13 

15 

17 
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34.76 
36.99 
39.11 
41.11 
43.01 
44.80 
46.49 
48.06 
49.57 
50.96 
52.27 
23  53.49 
25  54.63 
27  55.68 
29  56.65 
31  57.55 
58.38 
59.14 
59.84 
0.48 


33 
35 
37 
40 
42 
44 
46 
48 


1.05 
1.57 
2.04 
2.47 


9.0409 
9.0389 


9.0343 


94)307 
9.0000 
94)973 
9.0857 
9.0940 
9.0995 
94)911 
9.0197 
94)189 
94)168 
94)156 
94)144 
94)139 
94)199 
94)119 
94)101 


94)075 
84)067 


8.16 

16 
16 
16 
15 
15 
15 
15 
15 
14 
14 
14 
14 
13 
13 
13 
13 
13 
12 
12 
12 
12 
11 
11 
8.11 


10.833 

10.349 

10.440 

10.596  ^ 

10.608  ' 

10.768  1 

10.874 

10.077 

114)80 

11.183 

11.986 

11.387 

11.467 

11.587 

11.686 

11.784 

11.883 

11.981 

19.077 

19.179 

104)86 

19.360 

19.463 

19.545 


48  40.9 

19.637 

35  59.9 

18.798 

23  13.5 

18.617 

10  21.8 

18J06 

57  24.8 

18.005 

44  22.4 

13.083 

31  14.8 

13.160 

18    2.1 

13.856 

4  44.2 

13.341 

51  21.2 

13.485 

37  53.2 

13J08 

24  20.2 

13.S01 

10  42.3 

13.878 

56  59  JS 

13.753 

43  11.9 

13.833 

29  19.6 

13.018 

J5  22.5 

13.901 

1  20.7 

144)68 

47  14.3 

14.144 

33    3.4 

14.890 

18  47.9 

14.806 

4  28.0 

14.368 

50    3.7 

14.441 

35  35.1 

14.513 

21    2.2 

14.584 
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1 

OBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCJSNSION  AND  DECLINATION. 

Dow. 

BlghtAMandoii. 

DHL  for 
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Dettlinatioii. 
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Hour. 
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6.897 

12 

7  54    9.99 

9J666 

26  11  31.8 

7.069 

13 

7  56  43.76 

9.5501 

28    4  23.1 

7.996 

14 

7  .•©  17.08 

9.5615 

25  57    4.7 

7Ji7 

15 

8    1  49.94 

9.5438 

25  49  36.6  1 

7.547 

16 

8    4  22.34 

9.5361 

25  41  59.0 

7.706 

17 

8    6  54.27 

9.590 

25  34  IIJ) 

7.863 

18 

8    9  26w74 

9.5006 

25  26  15.4 

8.018 

19 

8  11  56.73 

9.5196 

25  18    9.7 

8.171 

30 

8  14  27.25 

9.5047 

25    9  54il 

8J89 

21 

8  16  57.29 

9.4807 

2^^     1  3U0 

8.479 

S3 

8  19  26.85 

9.4887 

24  52  58.2 

8.690 

38 

8  21  55JQ 

9.4806 

24  44  ia6 
N.24  35  26.3 

8.766 

34 

8  24  24JS2 

9.4794 

8.010 

TUESDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h  m  ■ 
8  24  24.52 
8  26  52.62 
8  29  20.24 
8  31  47.37 
8  34  14.00 
8  36  40.14 
8  39  5.79 
8  41  30.94 
8  43  55.60 
8  46  19.77 
8  48  43.44 
8  51  a62 
8  53  29.30 
8  55  51.49 

8  58  13.19 

9  0  34.39 
9  2  55.10 
9  5  15.33 
9  7  35.08 
9  9  54.34 
9  12  13.11 
9  14  31.40 
9  16  49.21 
9  19    6.54 


9I4794  N.2^35  26'.3i 

8.010 

9.4643 

24  26  27.4 

0.069 

9.4569 

24  17  20.0 

0.109 

9.4480 

24    8    4.3 

9.331 

9.4308 

23  58  40.3 

0.468 

9.4316 

23  49    8.1 

0J04 

9.4833 

23  39  27.8 

0.738 

9.4151 

23  29  39.6 

0.860 

9.4060 

23  19  43.5 

0.008 

9.3087 

23    9  39.8 

10.195 

9J004 

22  59  28.5 

10.969 

9J8B9 

22  49    9.6 

10.377 

9.3730 

22  38  43.3 

10.400 

9.3657 

22  28    9.7 

10X10 

9J675 

22  17  2<>.0 

10.738 

9.3483 

22    6  41.2 

10.855 

9.3419 

21  55  46.4 

10.070 

9.3339 

21  44  44.8 

11UM3 

9.3951 

21  33  36.4 

11.105 

9.3160 

21  22  21.4 

11.304 

9.3088 

21  10  59.9 

11.413 

9J008 

20  59  31.9 

wjm 

9.9098 

20  47  57.5 

11.M4 

9.9848 

In.20  36  17.0 

11.796 

WEDNESDAY,  NOVEMBEB  1. 
0  1     9  21  23.39  I    9.9760  lW.20  24  30.4  |    ii.aw 


PHASES  OF  THE  MOON. 


C   \.jmX  Quarter . 
#  New  Moon 
J>   First  Quarter 
O  Full  Moon     . 
<C  Last  Quarter . 


Oct. 


d 

2 

9 

17 

24 

31 


m 

18.9 


11 
19 

10 


b 

3 

8  27.1 
19.8 
27.9 
42.0 


<C  Apogee 
C 


d        b 

Oct.    14    33.0 
..    36    18.6 
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xra. 


OREE^  WiOH  MEA2S  TIME. 

LUNAR  DISTANCES. 

1 

Name  And  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

UT^ 

P.L. 
of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IX>' 

P.L. 

of 

Diff. 

aPe^i 

W. 

O         >        If 

89  47    5 

9588 

9f  26  16 

9584 

93    5  19 

9000 

94  44  14 

9007 

a  ArietiB 

W. 

47    8    3 

S3S3 

48  52  46 

9353 

50  37  28 

9354 

52  22    9 

8306 

Jupiter 

W. 

22  57  15 

SSI.") 

24  42  12 

9336 

26  27  19 

9331 

28  12  33 

8908 

Regulus 

E. 

64  56  40 

S976 

63  10    8 

9983 

61  23  43 

9988 

59  37  26 

9994 

Suif 

E. 

105    0  48 

9577 

103  21  22 

9583 

101  42    3 

9968 

100    2  51 

9503 

2 

oArietifi 

W. 

61     4  50 

9309 

62  49    9 

9373 

64  33  23 

9377 

66  17  31 

9381 

JrPITBR 

W. 

36  59    1 

9333 

38  44  12 

9335 

40  29  20 

9330- 

42  14  23 

9349 

Aldebaran 

W. 

31  12  12 

9595 

:)2  52  51 

9519 

34  33  48 

9501 

36  15    0 

9tt9 

ReguluB 

E. 

50  48    6 

9394 

49    2  41 

9330 

47  17  25 

8337 

45  32  19 

9344 

Suif 

E. 

91  48  46 

9099 

90  10  21 

9098 

88  32    4 

9635 

86  53  56 

9040 

3 

a  ArietiB 

W. 

74  56  29 

9407 

76  39  54 

9419 

78  23  11 

M18 

80    6  20 

9494 

Jupiter 

W, 

50  58  1 1 

9305 

52  42  36 

S2370 

54  26  54 

9375 

56  11     4 

8381 

Aldebaran 

W. 

44  43  14 

9474 

46  25    4 

9473 

48    6  55 

9474 

49  48  45 

9475 

RegiiluB 

E. 

36  49  27 

9389 

35    5  26 

9391 

33  21  38 

9400 

31  38    3 

9410 

SiTN 

E. 

78  45  26 

9074 

77    8  11 

9081 

75  31    5 

9687 

73  54    8 

9004 

4 

a  ArietiB 

W. 

88  39  56 

9455 

90  22  12 

9489 

92    4  18 

9470 

93  46  14 

9477 

Jupiter 

W. 

64  49  53 

9410 

66  33  13 

9416 

68  16  25 

9«a 

69  59  28 

9490 

Aldebaran 

W. 

58  17  14 

9480 

59  58  43 

9403 

61  40    6 

9497 

63  21  23 

9609 

Sun 

E. 

65  51  44 

9730 

64  15  44 

9737 

62  39  53 

9744 

61     4  12 

9788 

5 

Jupiter 

W. 

78  32  24 

9409 

80  14  30 

9409 

81  56  27 

9476 

83  38  14 

9483 

Aldebaran 

W. 

71  46    3 

ttUM 

73  26  36 

9535 

75    7    0 

9549 

76  47  15 

9548 

Pollux 

W. 

27  39  21 

9470 

29  21  16 

9477 

31     3    2 

9484 

32  44  38 

9490 

SUK 

E. 

53    8  17 

9790 

51  33  36 

9798 

49  59    5 

9806 

48  24  45 

9814 

6 

Jupiter 

W. 

92    4  35 

9590 

93  45  20 

9598 

95  25  54 

9535 

97    6  18 

9544 

Aldebaran 

W. 

85    6  12 

9583 

86  45  30 

9501 

88  24  37 

9599 

90   3  ai 

9007 

Pollux 

W. 

41  10  11 

9597 

42  50  46 

9535 

44  31  11 

9543 

46  11  25 

9561 

Suif 

E. 

40  35  40 

9865 

39    2  23 

9863 

37  29  17 

9879 

35  56  22 

9881 

7 

Aldebaran 

W. 

98  15  27 

9860 

99  53  14 

9659 

101  30  49 

9669 

103    8  11 

9078 

Pollux 

W. 

54  29  50 

9591 

56    8  57 

9599 

57  47  53 

9608 

59  26  37 

9617 

Suit 

E. 

28  14  38 

9995 

26  42  51 

9935 

25  11  16 

9944 

23  ;)9  53 

9954 

10 

Sun 

W. 

7  31  46 

3171 

8  58  30 

3189 

10  25    1 

3103 

11  51  19 

3903 

AntareB 

E. 

43  29  36 

9815 

41  55  28 

9895 

40  21  32 

9835 

38  47  49 

9844 

a  AquUn 

E. 

94  54  34 

3880 

93  37    4 

3667 

92  19  42 

3675 

91    2  28 

3684 

11 

Sun 

W. 

18  59  47 

3954 

20  24  52 

3964 

21  49  46 

3974 

23  14  28 

3984 

AntareB 

E. 

31     2  22 

9809 

29  29  53 

9909 

27  57  37 

9919 

26  25  33 

9990 

oAquilflB 

E. 

84  39    2 

3743 

a3  23    0 

3758 

82    7  14 

3773 

80  51  44 

9790 

12 

Sun 

W. 

30  15    7 

3339 

31  38  42 

3340 

33    2    7 

3349 

34  25  22 

3308 

a  AquileB 

E. 

74  38  53 

3888 

73  25  21 

3919 

72  12  13 

3095 

70  59  29 

3061 

Fomalhaut 

E. 

100  58  32 

3188 

99  31  45 

3175 

98    5    6 

3181 

96  38  34 

3188 

13 

Sun 

W. 

41  19  18 

3305 

42  41  40 

3409 

44    3  54 

3409 

45  26    0 

3415 

a  AquiliB 

E. 

65    235 

4100 

63  52  42 

4144 

62  43  23 

4181 

61  34  89 

4919 

Fomalhaut 

E. 

89  27  52 

3990 

88    2    7 

3997 

66  96  30 

3933 

85  11    0 

3940 

XIV. 
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1 

GBBENWIG^  MEAN  TIME. 

t 

1 

LUNAB  DISTANCES. 

1* 

Kwaeand  DiraetloB 
of  OIUMt. 

Hidnight. 

P.  I.. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff. 

XVlUb. 

P.L. 

of 

Diff. 

XXP». 

P.L. 

of 

Die 

1 

1 

1 
] 

aPenn 
aAnetifl 
JvriTSR 
ReguluB 

Sun 

W. 
W. 
W. 
£. 
E. 

O           t        II 

96  23    0 
54    6  48 
29  57  51 
57  51  17 
98  23  47 

9614 
S3&7 
9398 
9990 
9909 

98    136 

55  51  24 
31  43  10 

56  5  16 

96  44  50 

9689 
9358 
9398 
9306 
9804 

n        1      II 

99  40     1 
57  35  57 
33  28  29 
54  19  24 
95    6    1 

9831 
8389 
9399 

9311 
9810 

lof  18  14 
59  20  26 
35  13  46 
52  33  41 
93  27  19 

9641 
9386 

9391 
8317 
9616 

2 

1 

aArieds 

JcPITXft 

Aldebaran 
ReguluB 

8UN 

W. 
W. 
W. 
£. 
E. 

68    1  33 
43  59  21 
37  56  25 
43  47  23 
85  15  56 

9388 
9946 
9485 
9351 
9847 

69  45  28 
45  44  13 
39  37  59 
42    2  38 
83  38    5 

9381 
9350 
9480 
9358 
9654 

71  29  16 
47  28  59 
41  19  40 
40  18    3 
82    023 

9906 
9355 

9477 
9966 

9860 

73  12  56 
49  13  38 
43    1  25 
38  33  39 
80  22  50 

9401 
9300 

9475 
8374 
9887 

3 

1 
1 

aArietiB 
Jopmm 
Aldebaran 
Regulus 

Suif 

W. 
W. 
W. 
E. 
E. 

81  49  21 
57  55    6 
51  30  33 
29  54  42 
72  17  20 

9430 
9387 
9477 
9490 
9701 

83  32  13 
59  39    0 
53  12  19 
28  11  36 
70  40  42 

9436 
9309 
9480 
9431 
9708 

85  14  56 
61  22  46 
54  54     1 
26  28  46 
69    4  13 

9449 
9806 

9489 
9449 

9716 

86  57  31 
63    6  24 
56  35  40 
24  46  13 
67  27  54 

9440 
9404 
9485 
9456 

9799 

4 

aAmtis 
JcpiTia 
Aldebaran 
Sun 

W. 
W. 
W. 

E. 

95  28    0 
71  42  22 
65    233 
59  28  41 

9484 
9435 

9507 
9780 

97    936 
73  25    7 
66  43  37 
57  53  20 

9401 
9449 
9519 
9767 

98  51     2 
75    7  42 
68  24  33 
56  18    9 

9490 
9448 
9517 
9775 

100  3>  17 
76  50    8 
70    5  22 
54  43    8 

9506 
9455 

8593 
9788 

5 

JunTBa 
Aldebaran 
Pollux 
8oi« 

W. 
W. 

w. 

E. 

85  19  51 
78  27  22 
34  26    5 
46  50  35 

9490 
9555 

9497 
9891 

87    1  18 
80    7  19 
36    7  22 
45  16  35 

9488 
9561 
9504 
9830 

88  42  34 
81  47    7 
37  48  29 
43  42  46 

9506 

9560 
9519 
9898 

90  23  40 
83  26  44 
39  29  25 
42    9    8 

9513 
9578 
9590 
9646 

6 

Jmnrsa 
Aldebaran 
Pollux 
8uif 

W. 
W. 
W. 
E. 

98  46  30 
91  42  19 
47  51  28 
34  23  39 

9589 
9615 
9559 
9800 

100  26  31 
93  20  53 
49  31  20 
32  51    7 

9588 

9894 
9586 

9806 

102    6  21 
94  59  16 
51  11     1 
31  18  46 

9568 

9699 
9574 

9907 

103  46    0 
96  37  27 
52  50  31 
2!)  46  36 

9577 
9640 
95S3 
9916 

7 

Aldebaran 
Pollux 

Son 

W. 
W. 
E. 

104  45  21 
61    5    9 
22    8  42 

9687 
9896 
9963 

106  22  18 
62  43  29 
20  37  43 

9808 
9635 
9073 

107  59    1 
64  21  37 
19    6  57 

9707 
9643 
9889 

109  35  31 
65  59  33 
17  36  23 

9719 
9659 
9989 

10 

Sun 
Antares 
a  Aquils 

W. 
E. 
E. 

13  17  25 
37  14  18 
89  45  24 

3913 
9854 
3803 

14  43  19 
a^  41    0 

88  28  30 

3994 
9864 

3705 

16    9    0 
34    7  55 
87  11  48 

3933 

9873 
9716 

17  34  30 
32a5    2 
85  55  18 

3944 
9883 

8799 

11 

Son 
Antarea 
a  Aquil« 

W. 
E. 
E. 

24  38  58 
24  53  40 
79  36  31 

3904 
9930 
3808 

26    3  17 
23  21  59 
78  21  37 

3309 
9930 
3896 

27  27  25 
21  50  29 
77    7    2 

9313 
9947 
3846 

28  51  21 
20  19  10 
75  52  47 

9966 
9886 

12 

Suif 

a  AquiUe 

Fonoalhaut 

W. 
E. 
E. 

35  48  27 
69  47  11 
95  12  10 

3365 

:i987 
3104 

37  11  23 
68  35  19 
93  45  54 

3373 
4016 
3900 

38  34  10 
67  23  55 
92  19  45 

9381 
4046 
3908 

89  56  48 
66  13    0 

90  53  45 

3388 

4076; 

3914 

13 

Sun 

a  Aqui1» 

FoowUiatit 

W. 
E. 
E. 

46  48    0 
60  26  31 
83  45  88 

S491 
4961 
8947 

48    9  53 
59  19    2 
82  20  24 

9436 
4304 
9963 

49  31  40 
58  12  13 
80  55  17 

9491 
4361 
9868 

50  53  21 
57    6    7 
79  30  18 

3496 

12 
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XV, 


GEBBNWIOH  MEAN  TIME, 

LUNAB  DT8TANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

14 

Nsme  and  Direotion 
of  Ot(J«ot. 

Noon. 

of 
Diir. 

np- 

of 

Difr. 

VIH. 

of 

Diff. 

TX>' 

of 
Dlff. 

Suif 

W. 

O           #         J/ 

52  14  57 

3440 

5^  36  28 

3444 

5l  57  55 

3447 

O           0         f 

56  19  18 

3451 

Venus 

W. 

11     4  27 

3S64 

12  23  41 

3560 

13  43    0 

3556 

15    2  22 

3566 

a  Aquiln 

E. 

56    0  45 

4459 

54  56  10 

4506 

53  52  25 

4567 

52  ih  32 

4631 

Fomnlbnut 

E. 

78    5  26 

3971 

76  40  41 

3977 

75  16    3 

3883 

73  51  32 

3990 

a  Pegnsi 

E. 

99  26  23 

3393 

98    3  58 

3393 

96  41  34 

8394 

95  19  11 

3396 

15 

Sun 

W. 

63    5  31 

3459 

64  26  41 

3469 

65  47  51 

3459 

67    9    1 

3450 

Venus 

W. 

21  39  40 

3548 

22  59  1 1 

3546 

24  18  44 

3545 

25  38  18 

3M4 

a  Aqnilee 

E. 

47  49  58 

5031 

46  53  27 

5131 

45  58  13 

5840 

45    4  21 

5368 

Fomalbaiit 

E. 

66  50  44 

3310 

65  26  54 

3395 

64    3  12 

3339 

62  39  37 

3338 

a  Pegnsi 

E. 

88  27  39 

3409 

87    5  25 

3403 

85  43  12 

3404 

84  21    0 

3405 

16 

Sun 

W. 

73  55  11 

3448 

75  16  33 

3444 

76  38    0 

3439 

77  59  32 

3435 

Venus 

W. 

32  16  47 

3538 

33  36  40 

3595 

34  56  37 

3519 

36  16  40 

3515 

Antares 

W. 

28  49  59 

3009 

30  18  46 

3066 

31  47  37 

3069 

33  16  33 

3058 

Fotnnlhaut 

E. 

55  43  32 

3379 

54  20  43 

33R0 

52  58    4 

3388 

51  35  34 

3398 

a  Pegasi 

E. 

77  30  17 

3409 

76    8  11 

3411 

74  46    7 

3418 

73  24    4 

3413 

17 

Sun 

W. 

84  48  43 

3404 

86  10  55 

3395 

87  33  17 

3387 

88  55  48 

"3378 

Vends 

W. 

42  58  32 

3480 

44  19  18 

3471 

45  40  14 

3463 

47    1  20 

3464 

Antares 

W. 

40  42  46 

3099 

42  12  23 

3091 

43  42  10 

3014 

45  12    6 

3005 

Fomnlhaiit 

£. 

44  46    6 

3461 

43  24  58 

3478 

42    4    9 

3407 

40  43  42 

3590 

a  Pegasi 

E. 

66  34    9 

3431 

65  12  16 

3493 

63  50  25 

3486 

62  28  38 

3499 

a  Arietis 

£. 

107  39  40 

3060 

106  11    6 

3071 

104  42  21 

3063 

103  13  26 

3064 

18 

Sun 

W. 

95  51  10 

3395 

97  14  52 

3314 

98  38  47 

3301 

100    2  57 

3989 

Venus 

W. 

53  49  37 

3400 

55  11  54 

3387 

56  34  25 

3374 

57  57  11 

3361 

Antares 

W. 

52  44  33 

9957 

54  15  40 

9946 

55  47    0 

9935 

57  18  35 

9983 

aPe{;ad 
a  Arietis 

E. 

55  40  49 

3455 

54  19  35 

3464 

52  58  31 

3474 

51  37  38 

3485 

E. 

95  45  58 

3004 

94  15  50 

9993 

92  45  28 

9981 

91  14  52 

8969 

Jupiter 

E. 

118  38  47 

S949 

117    7  22 

9830 

115  35  41 

9918 

114    3  45 

8906 

19 

Sun 

W. 

107    7  39 

3918 

108  33  27 

3903 

109  59  33 

3188 

111  25  57 

3171 

Aotares 

W. 

65    027 

9857 

66  33  41 

9843 

68    7  13 

9889 

69  41    3 

9814 

Venus 

W. 

64  54  58 

3988 

66  19  23 

3973 

67  44    6 

3957 

69    9    8 

3840 

a  Arietis 

E. 

83  37  58 

9905 

82    5  45 

9891 

80  33  15 

9677 

79    0  27 

9863 

Jupiter 

E. 

106  20    4 

3639 

104  46  27 

9885 

103  12  32 

9810 

101  38  17 

8796 

Aldebaran 

£. 

114    3  40 

S997 

112  31  56 

99J9 

110  59  52 

8806 

109  27  28 

8880 

20 

Sun 

W. 

118  42  57 

3080 

120  11  24 

3009 

121  40  12 

3051 

123    9  22 

3039 

Antares 

W. 

77  35  14 

9735 

79  11     7 

9719 

80  47  22 

8708 

82  23  59 

8685 

Venus 

W. 

76  19  20 

3153 

77  46  25 

3135 

79  13  52 

3116 

80  41  42 

3098 

a  Arietis 

E. 

71  11  44 

9788 

69  37    1 

9779 

68    1  57 

8757 

66  26  33 

9748 

Jupiter 

E. 

93  42    1 

9718 

92    5  42 

9700 

90  29    2 

8683 

88  51  59 

9666 

Aldebaran 

E. 

101  40  10 

8798 

100    5  37 

9779 

98  30  42 

8799 

96  55  24 

9745 

21 

Antares 

W. 

90  32  51 

9599 

92  11  48 

9581 

93  51    9 

8563 

95  30  55 

8545 

Venus 

w. 

88    637 

3009 

89  36  47 

9983 

91    7  21 

8963 

92  38  20 

8944 

a  Aquiln 

w. 

49  33    9 

4308 

50  39  54 

4910 

51  48  11 

4117 

52  57  56 

4098 

o  Arietis 

E. 

58  24  25 

9065 

56  46  58 

9619 

55    9  10 

9635 

53  31    2 

8081  1 

Jitpiter 

E. 

80  40  59 

9580 

79    1  37 

9568 

77  21  60 

8545 

75  41  39 

8587 

Aldebaran 

E. 

88  53  10 

0057 

87  15  33 

8640 

85  37  32 

8689 

83  59    7 

8005 

XVL 
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1 

OBEENWIOH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

1- 

•1 

Kamo  and  DlreotloB 

Midnight. 

P.L. 
of 

xvi>. 

P.L. 
of 

XVIUh. 

P.L. 
of 

XXP>* 

P.L. 
ef 

OK  \^OJW«. 

Dfff. 

Diit 

Diff. 

Dia: 

Soif 

W. 

57  40  37 

3459 

^  o        in 

59    1  54 

3455 

6^23    8 

3457 

6f4^20 

3450 

Vekus 

W. 

16  21  46 

3553 

17  41  12 

3551 

19    0  40 

3550 

20  20    9 

3548 

a  Aqiiilie 

E. 

51  47  34 

4090 

50  46  34 

4774 

49  46  36 

4853 

48  47  43 

4037 

Fomalhaut 

E. 

72  37    9 

3096 

71     2  53 

3301 

69  38  43 

3307 

68  14  40 

3313 

a  Pegasi 

E. 

93  56  50 

3397 

92  34  30 

3399 

01   !2  12 

3400 

89  49  55 

3400 

15 

Ruif 

W. 

68  30  11 

3457 

69  51  23 

3456 

71   12  36 

3454 

72  33  52 

3451 

Vsifus 

W. 

S6  57  54 

3541 

28  17  33 

3539 

29  37  14 

3535 

30  56  59 

xias 

o  Aquils 

E. 

44  11  56 

5487 

43  21     3 

5699 

42  31  48 

5784 

41  44  17 

6054 

Fomalhaut 

E. 

61  16    9 

3344 

59  52  48 

3351 

58  2!)  as 

3357 

57    6  29 

3305 

aPegaei 

E. 

82  58  49 

.')406 

81  36  39 

3406 

80  14  31 

3408 

78  52  23 

3400 

'16 

Suiv 

W. 

79  21    9 

3430 

80  42  52 

3493 

82    4  42 

3417 

83  26  39 

3411 

1 

Vsitus 

W. 

37  36  48 

3S08 

238  57    3 

3509 

40  17  25 

3496 

41  37  54 

3488 

4 

An  tares 

W. 

34  45  34 

3059 

m  14  42 

3047 

37  43  56 

3049 

39  13  17 

3035 

Fomalhaut 

E. 

50  13  15 

3406 

48  51     8 

3419 

47  29  13 

3431 

46    7  32 

3445 

a  Pegasi 

E. 

72    2    2 

3414 

70  40    1 

3415 

69  18    2 

3416 

67  56    4 

3419 

17     Suif 

W. 

90  18  30 

3309 

<)|  41  22 

3358 

93    4  26 

3348 

94  27  42 

3338 

Venus 

W. 

48  22  36 

3444 

49  44    3 

3433 

51     5  42 

3493 

52  27  33 

3411 

Antares 

W. 

46  42  13 

9997 

48  12  30 

9987 

49  42  59 

9977 

51  13  40 

0966 

Fomalhaut 

E. 

39  23  40 

S545 

38    4    6 

3575 

36  45    4 

3609 

a5  26  39 

3646 

a  Pegasi 

E. 

61     6  54 

3433 

59  45  15 

3437 

58  23  40 

3449 

57    2  11 

3448 

1 

1 

a  Anetis 

E. 

101  44  20 

3045 

100  15    3 

3035 

98  45  34 

3096 

97  15  53 

3014 

18 

Bun 

W. 

101  27  21 

3976 

102  52    1 

3069 

104  16  57 

3948 

105  42    9 

3933 

VBiins 

W. 

59  20  12 

3348 

60  43  28 

3333 

62    7    1 

3310 

63  30  51 

3304 

ADtares 

W. 

58  50  25 

9910 

60  22  31 

9898 

61  54  53 

0065 

63  27  31 

9871 

oPeirasi 

E. 

50  16  57 

3499 

48  56  32 

3515 

47  36  24 

3533 

46  16  36 

3554 

a  Arietis 

E. 

89  44     1 

9957 

88  12  54 

9945 

86  41  32 

9031 

85    9  53 

9919 

1  JOPITBK 

1 

E. 

112  31  34 

9694 

110  59    7 

0680 

109  26  23 

9867 

107  53  22 

9054 

19 

Srw 

W. 

112  52  41 

3150 

114  19  44 

3138 

115  47    8 

3191 

117  14  52 

3104 

Antares 

W. 

71  15  13 

9790 

72  49  42 

9783 

74  24  32 

9768 

75  59  42 

9751 

Vcfios 

W. 

70  34  30 

3B3 

72    0  12 

3906 

73  26  14 

3160 

74  52  36 

3171 

a  Arietis 

E. 

77  27  21 

9848 

75  53  55 

9834 

74  20  11 

9816 

72  46    7 

9804 

!  JoPfTEft 

E. 

100    3  43 

9780 

98  28  49 

9764 

96  53  34 

9748 

95  17  58 

9739 

J  Aldelmran 

I 

E. 

107  54  43 

9663 

106  21  37 

0047 

104  48  10 

9830 

103  14  21 

9613 

70  ]  Suif 

W. 

124  38  55 

3014 

126    8  51 

0095 

127  39  10 

9976 

129    9  53 

9958 

,  Antarea 

W. 

84    0  59 

9066 

85  38  22 

0651 

87  16    8 

9633 

88  54  18 

0616 

,  Vkhus 

W. 

82    9  54 

3079 

83  38  29 

3060 

85    728 

3040 

86  36  51 

9019 

a  ArietiB 

E. 

64  50  49 

9796 

621  14  44 

9710 

61  38  18 

0095 

60    1  32 

0880 

JUPITBK 

E. 

87  14  34 

9649 

85  36  45 

9639 

83  58  33 

0015 

82  19  58 

0907 

Aldebfinin 

E. 

95  19  44 

9798 

93  43  41 

9710 

92    7  14 

0000 

90  30  24 

0075 

21     AnnrM 

W. 

97  11    5 

9607 

96  51  40 

9510 

100  32  39 

0190 

102  14    3 

0479 

Vcifos 

W. 

94    9  43 

9994 

95  41  31 

9905 

97  13  43 

9006 

98  46  20 

9067 

a  Aquike 

W. 

54    9    4 

3951 

55  21  32 

3876 

56  35  16 

3696 

57  50  13 

3740 

1  a  Arietis 

E. 

51  52  35 

9006 

50  13  48 

9593 

48  34  43 

0579 

46  55  19 

9906 

Jormn 

E. 

74     1     4 

9010 

72  20    5 

•400 

70  38  41 

tm 

68  56  53 

9450 

AldehsrsD 

E. 

82  20  19 

9668 

80  41    7 

0071 

79    1  32 

0964 

77  21  34 

0530 

180 
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XVII. 


aSEEI^  VVIGH  MEAI$[  TIME. 

. . — - — . _ — . . _ 1 

1 

LUNAR  DISTANCES. 

• 

Name  and  Direction 

Noon. 

P.L. 
of 

\ 

P.L. 
of 

Vlh. 

P.  L. 
of 

IXh. 

P.L. 
of 

1* 

2Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

aAqiiilie 

W. 

O           /         II 

59    6  18 

3877 

a       1      II 

60  23  29 

3619 

O           /         /' 

61  41  43 

3564 

(S    0  57 

3513 

a  Arietis 

E. 

45  15  38 

9655 

43  a5  41 

9543 

41  55  28 

9534 

40  15    2 

95S5 

Jupiter 

E. 

67  14  41 

9441 

65  32    5 

9494 

63  49    5 

9406 

62    5  41 

9391 

Aldebaran 

E. 

75  41  13 

9591 

74    0  29 

9504 

72  19  22 

9480 

70  37  53 

9473 

23 

a  Aqiiilie 

W. 

69  50  26 

3990 

71  14  42 

3960 

72  39  40 

3997 

74    5  17 

3197 

Fomollinut 

W. 

38  32  50 

9659 

40    6    2 

9805 

41  40  23 

9757 

43  15  47 

9713 

JOPITER 

E. 

53  22  58 

9314 

51  37  19 

9300 

49  51  19 

9966 

48    4  59 

9919 

Aldebaran 

£. 

• 

62    5    9 

9409 

60  21  37 

9380 

58  37  46 

9378 

56  53  39 

9366 

34 

a  AquiliB 

W. 

81  21  48 

3079 

82  50  32 

3053 

84  19  39 

3036 

85  49    7 

3099 

Fomnlhaut 

w. 

51  26    3 

9540 

53    6  21 

9513 

54  47  16 

9486 

56  28  46 

9465  1 

Jupiter 

E. 

39    8  42 

9916 

37  20  38 

9907 

35  32  21 

9196 

33  43  51 

91»3 

Aldebaran 

E. 

48    923 

9393 

46  23  57 

9316 

44  38  24 

9314 

42  52  45 

9313  ' 

Pollux 

E. 

91  20  15 

9914 

89  32    8 

9909 

87  43  44 

9191 

85  55    3 

9160  ' 

25 

a  AquilflB 

W. 

93  20  14 

99n 

94  50  56 

9073 

96  21  42 

9073 

97  52  2i) 

9975  ' 

Fomalhaut 

W. 

65    3  43 

9373 

66  47  56 

9360 

68  32  30 

9346 

70  17  22 

9335  , 

a  Pegaai 

W. 

45  39    5 

9793 

47  13  42 

9747 

48  49  19 

9706 

50  25  51 

9669 

Pollux 

E. 

76  47  44 

9134 

74  57  36 

9196 

73    7  16 

9119 

71  16  46 

9113 

26 

Fomalhaut 

W. 

79    5  18 

9995 

80  51  25 

9901 

82  37  38 

9887 

84  23  56 

996S  1 

a  Peffaai 

W. 

58  39  21 

9535 

60  19  45 

9517 

62    035 

9500 

63  41  48 

9406  ' 

Pollux 

E. 

62    2  14 

9001 

60  11     1 

9060 

58  19  45 

9067 

56  28  26 

9086 

Regulua 

E. 

98  42  51 

9009 

96  51  50 

9006 

95    0  45 

9094 

93    937 

9093 

27 

Fomalhaut 

W. 

93  15  53 

9987 

95    2  11 

8901 

96  48  23 

9906 

98  34  29 

8301 

aPej^aai 
aAnetia 

W, 

72  12    2 

9441 

73  54  38 

9437 

75  37  20 

9435 

77  20    5 

9433 

W. 

28  43  21 

9967 

30  29  39 

9900 

32  16  24 

9956 

34    330 

9943 

Pollux 

£. 

47  11  46 

9000 

45  20  31 

9009 

43  29  20 

9006 

41  38  14 

9099 

Regulua 

E. 

83  53  48 

9096 

83    2  43 

9000 

80  11  42 

9101 

78  20  45 

9105 

28 

a  Pepsi 
a  Arietis 

W. 

85  53  48 

9445 

87  36  19 

'9450 

89  18  43 

9457 

91     0  57 

9464 

W. 

43    2    1 

9991 

44  49  57 

9991 

46  37  53 

9993 

48  25  47 

9995 

Regulus 

E. 

69    7  43 

9139 

67  17  33 

9139 

65  27  33 

9146 

63  37  44 

9I&4 

29 

a  Arietici 

W. 

57  23  52 

9951 

59  11     4 

9966 

60  58    6 

9906 

62  44  56 

9974 

Jupiter 

W. 

35  28  12 

9166 

37  16  58 

9105 

39    5  33 

9909 

40  53  58 

9910  ; 

Aldebaran 

W. 

27  40  18 

9456 

29  22  33 

9436 

31     5  14 

9493 

32  48  16 

9413 

Regulus 

E. 

54  31  48 

9190 

52  43  19 

9900 

50  55    5 

9919 

49    7    6 

9931 

Suit 

E. 

122  14    8 

9406 

120  32  49 

9507 

118  51  45 

9517 

117  10  55 

9597 

ao 

a  Arietis 

W. 

71  35  55 

9390 

73  21  25 

9331 

75    6  40 

9349 

76  51  39 

9369 

JupiTKa 

W. 

49  52  55 

9965 

51  40    1 

9904 

53  26  53 

9975 

55  13  29 

9965 

Aldebaran 

W. 

41  25  42 

9401 

43    9  15 

9403 

44  52  45 

9406 

46  36    8 

9419 

Regulus 

E. 

40  11  28 

9901 

38  25  15 

9304 

36  39  21 

8317 

34  53  46 

9331 

Son 

E. 

108  50  38 

9566 

107  11  23 

9506 

105  32  25 

9610 

103  53  44 

9093 

31 

a  Arietis 

W. 

85  32  36 

MOO 

87  15  58 

9491 

88  59    3 

9433 

90  41  51 

9444 

Jupiter 

W. 

64    235 

9340 

65  47  36 

9369 

67  32  20 

9363 

69  16  48 

9375 

Aldebaran 

W. 

55  11    0 

9446 

56  53  27 

9456 

58  35  42 

9466 

60  17  44 

9475 

&v» 

£. 

95  44  34 

9666 

94    7  35 

9600 

92  30  54 

9719 

90  54  30 

9795 

1 

xvin. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


?S 


Vui*  ftBd  DIreetioB 
•r  Object. 


32    aAquilas 
a  Arietis 

JUPITSR 

Aldetiaraii 

23    a  AqiiilflB 
Fomalhaut 
•  JoriTcm 
AldebazBD 

34  a  AquilflB 
Fomalbaut 
JupiTzm 
Aldebaran 
Pollux 

35  ;  aAquilaa 

Fomalhaut 

aPegaai 

Pollux 

26     Fomalhaut 
oPegani 
Pollux 
Regulus 

'  37  j  Fomalhaut 

j  dAnetia 
Pollux 
Regulua 


28 


29 


aPe^i 
oArietia 
RaguluB 

a  Arietis 

JuPtTKK 

Aldebann 
Kegulua 

Sen 


30 


31 


a 

JuFiTzm 
Aldebazan 
Repilua 

Snif 

a  Arietis 

JOFITBR 

Aldeberaii 
Son 


W. 
E. 
E, 
E. 

W. 
W. 
E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 

W, 
E. 

W. 

w. 

E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
£. 
E. 

W. 
W. 
W. 
E. 


Midnight. 


64  31  7 

38  34  33 

60  31  54 

68  56  3 

75  31  30 
44  53  9 

46  18  19 

55  9  15 

87  18  53 
58  10  49 
31  55  13 
41  7  4 
84  6  5 

99  33  13 
73  3  31 

53  3  13 

69  36  7 

86  10  18 

65  33  31 

54  37  6 
91  18  37 

100  30  37 
79  3  53 
35  50  54 

39  47  14 

76  39  54 

93  43  1 
50  13  37 

61  48  7 

64  31  34 
43  43  11 
34  31  33 

47  19  34 
115  30  30 

78  36  33 

56  59  50 

48  19  35 
33  8  33 

103  15  30 

93  34  33 
71  0  59 
61  59  33 
89  18  34 


P.L. 

of 

Diff. 


8517 
8375 
8458 

3168 
8873 


8355 


9443 
9168 
8319 
9170 

9878 


9107 


9473 


9433 


9103 
9100 

9473 
8880 
8163 


8818 
8406 

II 


9410 
9346 


9457 


XVI*. 


d  43  iS 

36  53  34 

58  37  44 
67  13  49 

76  58  18 
46  39  35 
44  31  30 
5:3  34  36 

88  48  55 

59  53  33 

30  636 
39  31  33 
83  16  53 

100  53  53 

73  47  55 
53  41  18 
67  35  19 

87  56  43 
67  5  13 
53  45  45 

89  37  17 

103  6  15 
80  45  41 

37  38  30 
37  56  30 

74  39  9 

94  34  53 
53  1  33 

59  58  43 

66  18  0 

44  30  13 
36  14  59 

45  31  58 
113  50  1 

80  30  51 
58  45  55 
50  3  33 

31  33  39 
100  37  13 

94  637 
73  44  54 
63  41  9 
87  43  35 


P.L. 
of 

Diff. 


3418 
8518 
8359 
8443 

3140 


8346 

8007 
8493 
9184 
9314 
9150 

9084 

9315 
8607 
9103 


9315 
9434 


9100 
9115 

9463 


9170 


9409 


9375 


9468 
9307 
9494 
97S0 


xvm«». 


0        « 

e7  4 

8 

35  13  37 

56  53 

11 

65  31 

16 

78  35  39 
48  7  33 
43  44  4 
51  39  44 

90  19  11 
61  36  34 

38  17  34 
37  a5  43 
80  37  33 

103  34  36 
75  33  33 
55  30  4 
65  44  34 

89  43  7 
68  47  17 

50  54  34 
87  36    6 

103  51  53 

82  38  37 

39  36  15 

36  5  34 

73  48  33 

96  639 
53  49  0 
58    9  30 

68  4  13 
46  18    0 

37  58  31 
43  44  50 

113    9  57 

83  5  3 
60  31  45 

51  45  33 
3939  7 
98  59  33 

95  48  35 

74  38  33 
65  33  31 
86    7    3 


P.L. 

of 

DiC 


8374 
9508 
9344 


3110 
960! 
9837 
9337 


9181 
9318 
9150 


9456 


9114 
9190 

9494 
9890 
9180 


9561 


9318 
9439 
9376 


9481 


P.L. 
of 

Diff. 


o       t      m 

68  36  54 

33  31  35 

55  8  16 
63  48  33 

79  53  30 
49  46  36 

40  56  31 
49  54  39 

91  49  38 
63  19  53 

36  38  38 
35  50  10 
78  37  40 

103  54  49 
77  19  30 

56  59  36 
63  53  33 

91  39  31 
70  39  34 
49  3  4 
85  44  56 

105  37  18  . 
84  11  10' 

41  14  6 

34  14  56 
70  58  3  I 

97  47  51 

55  36  30 

56  30  33 

I 

69  50  11 
48  534' 
39  43  6 
41  58  0 

110  30  9 

83  48  57 
63  17  18 
53  38  33 

37  54  58 
97  31  50 

97  30  15 
76  11  56 
67  339 

84  31  46 


9410 


9330 


9178 
9394 
914! 


9301 


9004 


9447 


9440 


9190 
9190 


9160 


8911 


8574 


8440 


8514 
9779 
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NOVEMBER,  1893. 


AT  GREENWICH  APPARENT  NOON. 


I 


• 


n 


Wed. 
Thur. 
Frid. 

Sat. 

BUN. 

Mon. 

Tues. 
Wed, 
Thur. 

Frid. 

Sat. 

SUIf. 

Mod. 
Tnes. 
Wed. 

Thur. 
Frid. 

Sat 

8UK. 

Mod. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

8UN. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


O 


1 

2 
8 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apptktat 
Right  As  )en«ioa. 


K     m       8 

14  27  36.17 
14  31  32.10 
14  35  28.87 

14  39  26.47 
14  43  24.92 
14  47  24.22 

14  51  24.36 
14  55  25.37 

14  59  27.21 

15  8  29.92 
15  7  33.46 
15  11  37.86 

15  15  43.08 
15  19  49.15 
15  23  56.04 

15  28  3.76 
15  32  12.30 
15  36  21.66 

15  40  31.82 
15  44  42.78 
15  48  54.55 

15  53    7.10 

15  57  20.44 

16  1  34.54 

16  5  49.41 
16  10  504 
16  14  21.41 

16  18  38.52 
16  22  56.33 
16  27  14.84 

16  31  34.02 


Diff.  for 
1  Hoar. 


0.613 
9.848 
9.883 

0.918 
9.953 
9.988 

0.024 
0.059 
0.095 

0.130 
0.165 
0.200 

0.235 
0.269 
0.303 

0.338 
0.372 
0.405 

0.440 
0.474 
0.507 

0.540 
0.572 
0.602 

0.635 
0.667 
0.698 

0.727 
0.757 
0.785 


10.813 


Apparent 
DeoUnAtioB. 


S.  14 
14 
15 


36  7.2 
55  8.0 
13  54.4 


15  32  25.9 

15  50  42.0 

16  8  42.5 

16  26  26.8 

16  43  54.5 

17  1     5.1 

17  17  58.3 
17  34  33.6 

17  50  50.6 

18  6  48.9 
18  22  28.1 
18  37  47.8 

18  52  47.6 

19  7  27.1 
19  21  46.0 

19  35  43.9 

19  49  20.4 

20  2  35.2 

20  15  28.0 
20  27  58.4 
20  40    6.1 

20  51  50.8 

21  3  12.2 
21  14    9.8 

21  24  43.5 
21  34  52.9 
21  44  37.7 

S.21  53  57.6 


DUr.  for 
IHonr. 


-47.83 
47.23 
46.62 

-45.99 
45.35 
44.68 

-44.00 
43.30 
42.58 

-41.84 
41.09 
40.32 

-39.53 
38.73 
37.91 

-37.07 
36.22 
35.35 

-34.47 
33.57 
32.60 

-31.73 
30.79 
29.84 

-28.88 
27.90 
26.90 

-25.90 
24.68 
23.85 

-22.80 


Semi' 

dlMBOtOr. 


6 
6 
6 


9.89 
10.14 
10.37 


6  10.61 

6  10.85 

6  11.08 

6  11.31 

6  11.54 

6  11.77 

6  12.00 

6  12.23 

6  12.45 

6  12.68 

6  12.90 

6  13.11 

6  13.33 

6  13.54 

6  13.75 

6  13.95 

6  14.15 

6  14.34 

6  14.53 

6  14.72 

6  14.90 


15.07 
15.24 
6  15.40 


6 
6 


6  15.56 
6  15.71 
6  15.86 


16  16.01 


Sidereal 
Time  of 
Semi- 
diameter 
Paeaing 
Herldian. 


67.00 
67.11 
67.23 

67.35 
67.46 
67.58 

67.70 
67.82 
67.94 

68.06 
68.18 
68.29 

68.41 
68.53 
68.65 

68.77 
68.88 
69.00 

69.11 
69.22 
69.33 

69.44 
69.55 
69.65 

69.76 
69.86 
69.95 

70.05 
70.14 
70.23 

70.32 


Sqaatlon  of 

Time, 

to  be 
Sabtraeted 

from 
Apparent 

Time. 


m       a 

16  20.45 
16  21.08 
16  20.86 

16  19.82 
16  17.93 
16  15.20 


16 
16 
16 


11.62 
7.17 
l.9<^ 


15  55.*?^ 
15  48.80 
15  40.99 

15  32.35 
15  22.86 
15  12.55 

15  1.42 
14  49.47 
14  86.70 

14  23.14 
14  8.78 
13  53.60 

13  37.66 
13  20.92 
13  3.42 

12  45.16 
12  26.14 
12  6.38 

11  45.89 
11  24.70 
11  2.81 

10  40.24 


BliLfor 
1  Hoar. 


a 
0.043 

0.000 

0.026  ' 

0.061 
0.096 
0.131 

0.167 
0.202 
0.238 

0.273 
0.308 
0.343 

0.378 
0.412 
0.446 

0.481 
0.515 
0J>49 

0.582 
0.615 
0.G48 

0.681 
0.713 
0.745 

0.776 
0.808 
0.839 

0.868! 

0.898 

0.926 

0.954 


KotB.^The  mean  time  of  aemidixuneter  paeaing  may  be  found  by  sabtraoting  0M9  ttom  the  aidereal  time. 

The  eign  —  prefixed  to  the  hourly  cl^ange  of  deoUnation  indioatea  that  aoath  deoUnatlona  are  inoreaaing. 
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AT  GREENWICH  MEAN  NOON. 


i 


Wed. 
Thur. 
Prid. 

Sat. 

SUIT. 

Mod. 

TaeB. 
Wed. 
Thor. 

Frid. 

Sat 

SUN. 

Mod. 
Taea. 
Wed. 

Thar. 
Frid. 
Sat. 

SUN. 

Mon. 

Toes. 

Wed. 
Thar. 
Frid. 

Sat. 

SUN. 

Moo. 

Toes. 
Wed. 
Thar. 

Frid. 


I 

J 

e 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


AppAMDi 

Rlf  h  t  ▲aeenaioD. 


h     m      • 

14  27  88.84 
14  31  34.78 
14  35  31.56 

14  39  29.17 
14  43  27.62 
14  47  26  92 

14  61  27.07 
14  55  28.07 

14  59  29.91 

15  3  32.61 
15  7  36.14 
15  11  40.52 

15  15  45.73 
15  19  51.78 
15  23  58.65 

15  28  6.35 
15  32  14.86 
15  36  24.19 

15  40  34.32 
15  44  45.25 
15  48  56.98 

15  53  9.49 

15  57  22.79 

16  1  36.85 

16  5  51.67 
16  10  7.25 
16  14  23.57 

16  18  40.62 
16  22  58.37 
16  27  16.82 

16  81  35.94 


DUr.  for 
1 


• 
0.814 

9.848 

9.883 

9.918 
9.953 

9QAA 

0.094 
0.009 
0.095 

0.130 
0.165 
0.900 

0.935 
0.969 
0.303 

0.338 
0.379 
0.405 

0.439 

0.479 

10.505 

0.538 
0.570 
0.609 

0.6:14 
0.665 
0.695 

0.795 
0.754 
0.783 

10.810 


Apparent 
DeollnatSoB. 


M 


S.  14  36  20.2 

14  55  20.9 

15  14    7.1 

15  32  38.4 

15  50  54.3 

16  8  54.6 

16  26  38.6 

16  44    6.0 

17  1  16.4 

17  18  9.4 
17  34  44.4 

17  51     1.1 

18  6  59.1 
18  22  38.0 
18  37  57.4 

18  52  56.8 

19  7  36.0 
19  21  54.6 

19  35  52.1 

19  49  28.3 

20  2  42.7 

20  15  35.2 
20  28  5.2 
20  40  12.6 

20  51  56.9 

21  3  179 
21   14  15.2 


21 
21 
21 


24 
34 
44 


48.5 
57.6 
42.0 


Dm.  for 
1  Hoar. 


S.  21  54     1.6 


-47.89 
47.93 
46.61 

-45.98 
45.34 
44.67 

-43.99 
43.99 
49.57 

-41.83 
41.08 
40.31 

-39.59 
38.71 
37.89 

-37.06 
36.90 
35.34 

-34.45 
33.55 
39.64 

-31.79 
30.78 
99.83 

-98.86 
97.88 
96.89 

-95.88 
94.86 
93.83 

-99.80 


XqiwUon  of 

Ttmo, 

to  be 

Added  to 

Me«nTime. 


6  20.46 

6  21.08 

6  20.85 

6  19.80 

6  17.90 

6  15.16 

6  11.57 

6  7.12 

6  1.84 

5  55  69 

5  48.72 

5  40.90 

5  32.25 

5  22.75 

5  12.44 

5  1.30 

4  49.34 

4  36.57 

4  23.00 

4  8.63 

3  53.45 

3  37.50 

3  20.76 

3  3.26 

2  44.99 

2  25.97 

2  6.21 

1  45.72 

1  24.53 

1  2.64 


10  40.07 


DHL  tor 
1  Hoar. 


0.043 
0.008 
0.097 

0.061 
0.097 
0.139 

0.168 
0.903 
0.938 

0.973 
0..308 
0.343 

0.378 
0.413 
0.446 

0.481 
0.515 
0.549 

0.589 
0.616 
0.649 

0.681 
0.713 
0.745 

0.777 
0.808 
0.83!) 

0.868 
0.898 
0.996 

0.954 


—The  eenldUmeter  for  meea  noon  may  be  Mevmed  the  eame  m  that  for  •pperent  noon. 
Tke  eiiCB  *  prefixed  lo  the  hoorly  ohuge  of  decUiiAtioB  indioAtee  ih*t  eooth  deeUoAtlone 


Sidereel 

Time. 

or 

Right  AaeeiMloD 

of 

MeeaHoB. 


b     m       8 

4  43  59.30 
4  47  55.86 
4  51  52.41 

4  55  48.97 

4  59  45.52 

5  3  42.08 

5  7  38.64 
5  11  35.19 
5  15  31.75 

5  19  28.30 
5  23  24.66 
5  27  21.42 

5  31  17.98 
5  35  14.53 
5  39  11.09 

5  43  7.65 
5  47  4.20 
5  51  0.76 

5  54  57.32 

5  58  53.88 

6  2  50.43 

6  6  46.99 
6  10  43.55 
6  14  40.11 

6  18  36.66 
6  22  33.22 
6  26  29.78 

6  30  26.34 
6  34  22.90 
6  38  19.46 


16  42  16.01 


IMS.  ivr  1 
-^9*«o565. 
(Teblein.) 
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in. 


AT  GBEENWIOH  HEAN  NOON. 


O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

81 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN»S 


TRTJB  LONOITUDE. 


219  18  58*^9 


220 
221 


19 
19 


6.3 
15.8 


222  19  27.4 

223  19  41.1 

224  19  56.8 

225  20  14.3 

226  20  33.6 

227  20  54.7 

228  21  17.5 

229  21  41.9 

230  22    7.8 

231  22  35.1 

232  23    3.7 

233  23  33.6 

234  24    4.9 

235  24  37.4 

236  25  11.2 

237  25  46.2 

238  26  22.4 

239  26  59.9 

240  27  38.7 

241  28  18.7 

242  29    0.0 

243  29  42.7 

244  30  26.9 

245  31  12.5 

246  31  59.6 

247  32  48.1 

248  33  38.1 

249  34  29.5 


V 


li 


18  23.5 
18  30.7 
18  40.1 

18  51.5 

19  5.1 
19  20.6 

19  38.0 

19  57.1 

20  18.0 

20  40.7 

21  4.9 
21  30.7 

21  57.8 

22  26.2 

22  56.0 

23  27.1 

23  59.4 

24  33.1 

25  7.9 

25  43.9 

26  21.3 

26  59.9 

27  39.7 

28  20.8 

29  3.4 

29  47.4 

30  32.8 

31  19.7 

32  8.0 

32  57.9 

33  49.1 


Diff.  for 
1  Hoar. 


50.26 
50.35 
50.44 

50.53 
50.61 
50.69 

50.77 
50.84 
50.91 

50.98 
51.05 
51.11 

51.16 
51.22 
51.28 

51.33 
51.38 
51.43 

51.48 
51.54 
51.59 

51.64 
51.69 
51.75 

51.81 
51.87 
51.93 

51.99 
52.05 
52.11 


152.17 


LATITUDE. 


$1 


+  0.38 
0.31 
0.22 

+  0.11 

-0.02 

0.15 

-0.28 
0.40 
0.51 

-0.61 
0.68 
0.72 

—  0.73 
0.71 
0.66 

-0.59 
0.49 
0.37 

-0.24 

-  0.11 
+  0.02 

+  0.14 
0.24 
0.32 

+  0.38 
0.41 
0.41 

+  0.37 
0.30 
0.21 

+  0.11 


Logarithm 

of  the 

Radias  Vector 

of  the 

Em-Ui. 


9.9964508 
9.9963429 
9.9962359 

9.9961298 
9.9960245 
9.9959199 

9.9958159 
9.9957126 
9.9956099 

9.9955079 
9.9954066 
9.9953062 

9.9952068 
9.9951084 
9.9950112 

9.9949155 
9.9948213 
9.9947288 

9.9946381 
9.9945495 
9.9944630 

9.9943787 
9.9942967 
9.9942170 

9.9941396 
9.9940645 
9.9939917 

9.9939212 
9.9938529 
9.9937866 

9.9937222 


Dlff.  for 
1  Hour. 


-45.2 
44.8 
44.4 

-44.0 
43.7 
43.5 

-43.2 
42.9 
42.6 

-42.3 
41.9 
41.6 

-41.2 
40.8 
40.2 

-39.6 
38.0 
38.2 

-37.4 
36.5 
35.6 

-34.6 
33.7 
32.7 

-31.8 
30.8 
29.9 

-28.9 
28.0 
27.2 

-26.6 


Time 
of 
Sldereiil  Noon . 


Ill 


9  14  29.61 
9  10  33.70 
9     6  37.79 

9  2  41.88 
8  58  45.97 
8  54  50.06 

8  50  54.15 
8  46  58.24 
8  43    2.33 

8  39  6.42 
8  35  10.51 
8  31  14.60 

8  27  18.68 
8  23  22.78 
8  19  26.86 

8  15  30.95 
8  11  35.05 
8    7  39.13 

8  3  43.22 
7  59  47.30 
7  55  51.38 

7  51  55.48 
7  47  59.57 
7  44    3.66 

7  40  7.75 
7  36  11.84 
7  32  15.92 

7  28  20.01 
7  24  24.10 
7  20  28.18 

7  16  32.28 


VotB.^The  numbers  in  oolnnm  A  corrMpood  to  the  tme  equinox  of  the  dfttet  in  oolnmn  X*  to 
the  moMi  equinox  of  Jenoary  (H.O. 


Diir.  for  1  Hoar, 
—  9-.8296. 
(TaUe  n.) 
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OBEEN^TIOH  MEAK  TIME. 

THE  MOON'S 

• 

s 

:  1 

0 

1 

SXKTDIAiartXB. 

HORIZONTAL 

PABAXLAX. 

TJPPKR  TRANSIT. 

AGE. 

Noon. 

Hidniibt. 

Noon. 

Dlff.  for 
1  Hour. 

lOanlgbt. 

Diff.  for 
1  Hour. 

Meriatan  of 
Greenwloli. 

Diff.  for 
1  Hoar. 

1 
Noon. 

1 

1  1 

15  53^4 

15  48.2 

58'  12!5 

-1.60 

57  53!2 

-r.58 

h      m 

19  16.7 

m 
2.04 

<1 

22.6 

2 

15  43.1 

15  38.1 

57  34.5 

1.55 

57  16.1 

1.51 

20    3.7 

1.88 

23.6 

.    8 

15  33.2 

15  28.6 

56  58.3 

1.45 

56  41.2 

1.40 

20  47.6 

1.79 

24.6 

'    4 

15  24.1 

15  19.8 

56  24.7 

-1.34 

56     9.0 

-1.28 

21  30.0 

1.74 

25.6 

'    5 

15  15.7 

15  11.8 

55  54.0 

1.22 

55  39.7 

1.16 

22  11.9 

1.75 

26.6 

1    6 

1 

15    8.1 

15    4.7 

55  26.2 

1.09 

55  13.5 

1.03 

22  54.5 

1.80 

27.6 

1 

7 

15     1.4 

14  58.3 

55     1.4 

-0.97 

54  50.2 

-0.90 

23  38.8 

1.88 

28.6 

8 

14  55.5 

14  52.9 

54  39.8 

0.83 

54  30.3 

0.75 

6 

0.0 

9 

14  50.6 

14  48.7 

54  21.9 

0.65 

54  14.7 

0.55 

0  24.9 

1.97 

1.0 

10 

14  47.0 

14  45.8 

54    8.6 

-0.45 

54    4.0 

-0.32 

1  13.4 

2.06 

2.0 

11 

14  44.9 

14  44.5 

54    0.9 

-0.19 

53  59.5 

-0.04 

2    3.9 

2.13 

3.0 

12 

14  44.6 

14  45.3 

53  59.9 

40.12 

54    2.3 

+0.29 

2  55.2 

2.14 

4.0 

13 

14  46.5 

14  48.4 

54    6.8 

+0.47 

54  13.6 

+0.66 

3  46.4 

2.11 

5.0  1 

14 

14  50.8 

14  54.0 

54  22.6 

0.85 

54  34.1 

1.06 

4  36.2 

2.04 

6.0 

15 

14  57.7 

15    2.2 

54  48.0 

1.26 

55    4.3 

1.46 

5  24.1 

1.96 

7.0 : 

16 

15    7.3 

15  13.0 

55  23.0 

+1.66 

55  44.1 

+1.85 

6  10.4 

1.89 

8.0 

17 

15  19.4 

15  26.2 

56    7.4 

2.02 

56  32.6 

2.17 

6  55.1 

1.85 

9.0 

18 

15  33.5 

15  41.2 

56  59.5 

2.30 

57  27.7 

2.38 

7  39.3 

1.85 

10.0 

19 

15  49.1 

15  57.1 

57  56.7 

+2.43 

58  26.1 

+2.43 

8  24.2 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  27. 


h     111 

8  5 
8  8 
8  10 
8  13 
8  15 
8  18 
8  21 
8  2;) 
8  26 
828 
8  31 
8  33 
8  36 
8  38 
8  41 
8  43 
8  46 
8  48 
8  51 
8  53 
8  56 

8  58 

9  0 
9    3 


8 

8 

28.r>3 

9.6901 

5.5t 

9.6113 

41.98 

9UM»4 

17.86 

9.5895 

53.20 

9.5844 

27.99 

9.5753 

2.23 

9.5061 

35.92 

9.5569 

9.06 

9.5477 

41.65 

9.5385 

13.68 

9.5999 

45.15 

9.6199 

16.07 

9.9106 

46.42 

9.5019 

16.21 

9.4918 

45.44 

9.4894 

14.10 

9.4730 

42.20 

9.4636 

9.73 

9.4549 

36.70 

9.4446 

3.11 

9.4354 

28.95 

9.4960 

54.23 

9.4167 

18.95 

9.4074 

N.25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
21 

N.21 


30  4.8 
21  54.1 
13  33.6 

5  3.3 
56  23.5 
47  34.2 
38  35.6 

27.8 
11.0 
45.2 
10.6 
27.4 
35.6 
35.4 
26.9 
10.2 
45.5 

lao 

-39  32.7 
28  44.7 
17  49.3 

6  46.5 
55  36.5 
44  19.3 


29 
20 
10 

1 
51 
41 
31 
21 
11 

0 
50 


TUESDAY  28. 


N.21 
21 
21 

20 

20 

20 

20 

20 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

7 

7 

7 

7 


43.12 

9J9ei 

6.73 

9.3888 

29.78 

9.3795 

52.27 

9.3709 

14.21 

9J611 

35.60 

9.3590 

56.45 

9.3499 

16.73 

9.3338 

36.50 

9.3948 

55.72 

9.3159 

14.41 

9.3070 

32.56 

9.9961 

50.18 

9.9893 

7.27 

9.9806 

23.85 

9ir790 

39.91 

9JI633 

55.45 

9.9547 

10.48 

9.9463 

25.01 

9.9380 

39.04 

9.9907 

52.57 

9.9914 

5.60 

9.9131 

18.14 

9.9060 

30.20 

9.1971 

41.79 

9.1609 

N. 


8UI06 

8.960 

8.493 

8.564 

8.743 

8.899 

9UI53 

9.905 

9J65 

9.503 

9.646 

9.709 

9.933 

10.073 

10.910 

10J45 

10.477 

10.607 

10.736 

10.809 

10.065 

11.107 

11.997 

11.345 


6 
6 
6 


32  55.1 

21  24.1 

9  46.3 

58     1.9 

46  11.0 

34  13.7 

22  10.2 

10    0.5 

57  44.8 

45  23.3 

32  56.0 

20  23.1 

7  44.6 

55    0.7 

42  11.5 

29  17.1 

li 

16  17.7 

3  13.3 

50    4.0 

36  50.0 

23  31.3 

10    &2 

56  40.7 

43    8.8 

29  32.7 

1.460 
1.573 
I4BS 
1.794 
IJNM 
90X17 
9.110 
9.919 
9.310 
9.407 
9.509 
9J96 
9.687 
9.776 


9.948 
3.039 
3.114 
3.1M 
3.979 
3.346 
3.499 
3.495 


xu. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

H 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 

n 

7 

8 
!> 
10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
2:1 
24 


BIfibtAMMisloii. 


DliCfor 


TWwillnitloii 


Diitfor 
IMinateJ 


WEDNESDAY  29. 


h 
10 
10 
10 
10 
10 
10 
10 
10 
10 


m 

0 

2 

5 

7 

9 

11 

13 

15 

17 


10  20 
10  22 
10  24 
10  26 
10  28 
10  30 
10  32 
10  34 
10  36 
10  38 
10  40 
10  43 
10  45 
10  47 
10  49 


■ 

• 

41.79 

9.1808 

N.l 

52.90 

9.1613 

3.54 

9.1734 

ia7i 

9.1057 

23.42 

9.1961 

;)2.f)8 

9.1906 

41.50 

9.1439 

4S)J^7 

9.1396 

57.80 

9.1986 

5.29 

9.1913 

12.36 

9.1143 

19.01 

9.1073 

25.24 

9.1004 

31.06 

8.0936 

3&47 

9.0866 

41.48 

9.0609 

46.10 

9.0737 

50.33 

9.0679 

1 

54.17 

9.0606 

57.6Ji 

9.0946 

0.72 

9.0469 

a45 

9.049S 

5.82 

9.0366 

7.83 

9.0906 

N.l 

o 

6 

6 

6 

5 

5 

5 

5 

4 

4 

4 

4 

3 

3 

3 

3 

2 

2 

2 

2 

2 

1 

I 

1 


<# 


29  32.7 
15  52.6 

2  8.5 
48  20.4 
34  28.5 
20  33.0 

6  33.9 
52  31.3 
38  25.3 

24  lao 

10  3JS 
55  47i> 
41  29.3 
7.8 
43.4 
16J3 
46.5 
14.1 
39.3 
2.1 
45  22.6 

30  40.8 
15  56J> 

1  10.9 


27 
12 
58 
43 
29 
14 
0 


THUKSDAY  30. 


0  51 
0  53 
0  55 
0  57 
0  59 
1 
3 
5 
7 
9 
11 
13 
15 
17 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 


9.49 

10.81 

11.79 

12.44 

12.76 

12.76 

12.45 

11.83 

10.90 

9.68 

8.17 

6.37 

4.29 

\M 

59J32 

56.43 

53J28 

49.89 

46.26 

42.39 

38.28 

33.94 

29J38 

24.61 

19.62 


9MiB 

9.0199 

9.0136 

9U)061 

9.0097 

1.9974 

1J999 

1.0671 

I.9R1 

1.9779 

1.9794 

IMTf 

1.0631 

1.0966 

lJ»il 

1.0407 

1.9459 

1.9419 

1.9375 

1. 

1. 

1J956 

1.9999 

1.0166 

1.0191 


N.IO 
10 
10 

10 
9 
9 
9 
9 
8 
8 
8 
8 
7 
7 
7 
7 
6 
G 
6 
6 
5 
5 
5 
4 
N.  4 


46  23.0 
31  33.2 
16  41.5 
1  48.1 
46  53.0 
31  56.3 
16  58.1 
1  58.5 
46  57.5 
31  55.2 
51.7 
47.0 
41.3 
34.6 
26.1) 
18.3 
8.9 
58.9 
48.2 
36.9 
45  25.0 
30  12.7 
15  0.0 
5:)  46.9 
44  33.5 


16 

I 
46. 
31 
16 

I 
46 
30 
15 

0 


n 
13.639 

13.709 

13.766 

13.833 

13.806 

13.095 

14.014 

wsm 

14.198 
14.169 
14.934 
14.969 
14J34 
14J69 
14.499 
14.474 
14.518 
14.560 
14.600 
14JI30 
14.677 
14.714 
14.749 
14.769 


14.614 
14.646 
14.876 
14.064 
14.099 
14J56 
14JW9 
150)05 
15UKI7 
15.048 
15.066 
I5UW6 
15.103 
15.190 
15.136 
15.150 
15.169 
15.173 
15.163 
15.193 
15.969 
15.900 
15.915 
15.991 
15.996 


Bifbt  Aaftonalm. 


Bin:  for 
IHlnnto. 


DMUutlon. 


DULIor 

IMiaate 


FBIDAY,  DEOEMBEB  1. 

N.  14^3^5 


b    m     8 

11  38  19.62 


1.0151 


H 

19.995 


PHASES  OF  THE  MOON. 


#  New  Moon 
3>  First  Quarter . 
O  Full  Moon     . 
<C  Lost  Quarter . 


Not. 


d 

8 
16 
23 
29 


h  m 

0  5&9 

5  44.6 

6  8.3 
21  8.0 


<C  Apogee  • 
<C  Perigee  . 


d       h 
Not.    11    15.4 

.    .    24      2.0 


13 
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XIII, 


GREENWICH  MEAK  TIME. 

LUNAR  DISTANCES. 

1 

Nftme  and  Diieetion 
of  Otject. 

NOOD. 

P.L. 

of 

Dlit 

Dili. 

P.L. 
of 

Dur. 

Vlh. 

P.L. 

of 

Diff. 

IXb. 

P.L. 

of 
ma. 

Jupiter 

Aldebnran 

Pollux 

Sun 

W. 
W. 
W. 
E. 

77^55    S 
68  44  33 
24  35  36 
82  56  47 

9431 
9594 
9464 
9789 

79  37  52 
70  25  13 
26  17  40 
81  22    5 

9443 
9534 
9476 
9801 

Sf  20  26 
72    5  39 
27  59  29 
79  47  39 

9454 
9544 
9486 

9815 

&S    2  44 
73  45  51 
29  41     2 
78  13  30 

9465 
9555 
9407 
9896 

2 

Jupiter 
Aldebaran 
Pollux 
Sun 

W. 
W. 
W. 
E. 

91  30  18 
82    3  12 
38    5    0 
70  26  47 

9591 
9607 
9551 
9RRR 

93  11     2 
a3  41  57 
39  45    2 
68  54  13 

9531 
9618 
9561 
9001 

94  51  32 
85  20  27 
41  24  50 
67  21  55 

9549 
9690 
9579 
9919 

96  31  47 
86  58  43 
43    4  23 
65  49  51 

9553 

9639 
9583 
9094 

3 

Aldebaran 

Pollux 

Sun 

W. 
W. 
E. 

95    6  31 
51  18  33 
58  13  16 

9801 
9634 

9061 

96  43  23 
52  56  42 
56  42  40 

0709 
9644 
9009 

98  20    0 

54  34  37 

55  12  17 

9713 
9664 
3003 

99  56  23 
56  12  19 
53  42    8 

9799 
9663 
3014 

4 

1 

Pollux 

ReguluB 

Sun 

W. 
W. 
E. 

64  17  36 
27  48    0 
46  14  44 

9710 
9747 
3067 

65  54    2 
29  23  37 
44  45  54 

9790 
9753 
3078 

67  30  15 
30  59    7 
43  17  17 

9799 
9759 
3087 

69    6  17 
32  34  29 
41  48  52 

9738 
9765 
3008 

5 

Pollux 

Regulua 

Sun 

W. 
W. 
E. 

77    3  33 
40  29  11 
34  29  53 

9781 
9790 
3148 

78  38  26 
42    3  40 
33    2  41 

9788 
9806 

3158 

80  13    9 
43  38    0 
31  35  42 

9707 
9614 
3168 

81  47  41 
45  12  10 
30    8  55 

9805 
9881 
3178 

6 

Pollux 

ReguluB 

Sun 

W. 
W. 
E. 

89  37  45 
53    0  42 
22  58    5 

9845 
98S6 

3939 

91  11  15 
54  33  57 
21  32  34 

9869 
9864 
3044 

92  44  35 
56    7    2 
20    7  17 

9880 
9871 
3957 

94  17  45 
57  39  58 
18  42  15 

9868 
9878 
3970 

9 

Sun 

a  Aquilo 

Fomalhaut 

W. 
E. 
£. 

11    5  53 
67  51  48 
92  55  46 

3474 
4090 
3907 

12  26  46 
66  40  37 
91  29  45 

3464 

4050 
3919 

13  47  50 
65  29  55 

90    3  50 

3457 
4080 
3918 

15    9    2 
64  19  43 
88  38    2 

3454 
4191 
3993 

10 

Sun 

a  AquilflB 
Fomalhaut 
a  Pegaai 

W. 
E. 
E. 
E. 

21  55  32 

58  37  12 

81  30  41 

102  43  36 

3454 

4310 
3953 
3389 

23  16  47 

57  30  37 

80    5  34 

101  20  59 

3456 
4367 
3950 
3383 

24  38    0 
56  24  46 
78  40  34 
99  58  23 

3450 
4417 
.moo 
3384 

25  59  10 
55  19  40 
77  15  41 
98  35  48 

3469 
4479 
3971 
3386 

11 

Sun 

a  AquilflB 
Fomalhaut 
a  Pegaai 

W. 
E. 
E. 
E. 

32  44  22 

50    7  19 
70  13  10 
91  43  20 

3479 
4600 
3304 
3304 

34    5  17 
49    7  50 
68  49    3 
90  20  57 

3474 
4609 

3319 
8306 

35  26  10 
48    9  29 
67  25    5 
88  58  36 

3476 
4084 
3310 
3300 

36  47    1 
47  12  21 
66    1  15 
87  36  18 

3477 
6081 
3335 
3401 

12 

Sun 

Fomalhaut 
a  Pegaai 

W. 

E. 
E. 

43  31     1 
59    4  18 
80  45  32 

3480 
3367 
3415 

44  51  48 
57  41  24 
79  23  33 

3480 
3376 
3418 

46  12  a5 
56  18  40 
78    1  37 

3480 
3386 
3499 

47  33  22 
54  56    8 
76  39  45 

3476 
3396 
3494 

13 

Sun 

Fomalhaut 
a  Pegaai 

W. 
E. 
E. 

54  17  46 
48    6  39 
69  51  23 

3467 
3461 
3444 

55  38  47 
46  45  31 

68  29  56 

1464 

1478 
3440 

56  59  51 
45  24  42 

67    8  35 

3460 
3405 
3454 

58  21    0 
44    4  12 
65  47  19 

3455 
3515 
3459 

14 

Sun 
Vbnui 
a  Pegaai 
aArietia 

W. 
W. 
£. 
E. 

65    8    7 
19  11  28 
59    239 
99  30  22 

3496 

3403 
3403 
3067 

66  29  53 
2032    0 
57  42    7 
98    1  57 

3491 
3488 
3509 
3060 

67  51  45 
21  52  43 
56  21  45 
96  33  23 

3414 
3479 
3519 
8073 

69  13  46 
23  13  38 
55    1  34 
95    4  41 

3405 
3463 
3599 
3065 
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GREENWICH  MEAN  TIME. 

1 

i 

LUNAR  DISTANCES. 

1 .  •  ■ 

ll 

1 

HMne  Mid  Dlreetlon 
of  OlUeet. 

Midnight. 

P.L. 
of 

Dur. 

xvi>. 

P.L. 

of 

Diff. 

xvnib 

P.L, 

of 

DUf. 

XXlh. 

P.L. 
of 

ma. 

!    1 

JUPITSR 

Aldebtiraii 

Pollux 

Sun 

W. 
W. 
W. 

E. 

84  44  46 

75  25  48 
31  22  20 

76  39  38 

9477 
9565 
9507 
9840 

86  26  32 
77    5  31 
3:J    3  23 
75    6    2 

9487 
9576 
9519 
9859 

88    8    3 
78  44  59 
34  44  10 
73  32  41 

9400 
9586 
9599 
9864 

_  O         1        i» 

89  49  18 
80  24  13 
36  24  43 
71  59  36 

9510 
9507 
9540 
9876 

3 

JOPITBR 

Aldebaraii 

Pollux 

Son 

W. 
W. 

w. 

E. 

98  ]l  47 
88  36  45 
44  43  41 
64  18    3 

9563 
9640 
9503 
9936 

99  51  33 
90  14  .33 
46  2*2  45 
62  46  30 

9574 
9660 

9604 

9947 

101  31     4 
91  52    6 

48    1  a5 

61   15  11 

9584 

9670 
9614 
9056 

ia3  10  21 
9:)  29  26 
49  40  11 
59  44    6 

9594 
9681 
9694 
9970 

3 

Aldebaran 

Pollux 

Suit 

w. 
w. 

E. 

101  32  33 
57  49  48 
52  12  13 

9733 
9673 
3095 

103    8  29 
59  27    4 
50  42  31 

9744 
9683 
3035 

104  44  11 
61     4    7 
49  13    2 

9753 
9699 
3046 

106  19  40 
62  40  58 
47  43  46 

9764 
9701 
3057 

4 

Pollux 

ReguluB 

Sum 

W. 
W. 

E. 

70  42    7 
34    9  43 
40  20  40 

9746 

9779 
3106 

72  17  46 
35  44  48 
38  52  40 

9755 
9778 
3118 

73  53  13 
37  19  45 
37  24  52 

9763 
9785 
3198 

75  28  29 
38  54  33 
a5  57  16 

9779 
9799 
3138 

5 

Pollux 
ReguluB 

Sl7N 

W. 

w. 

E. 

83  22    3 
46  46  11 
28  42  20 

9613 
9898 
3168 

84  56  14 
48  20    3 
27  15  57 

9891 
9835 
3190 

86  30  15 
49  53  45 
25  49  47 

9899 
9849 
3900 

88    4    5 
51  27  18 
24  23  49 

9837 
9840 
3991 

6 

Pollux 
Regulus 

Butt 

W. 
W. 

E. 

95  50  45 
59  12  45 
17  17  29 

9075 
9865 
3986 

97  23  36 
60  45  23 
15  53    1 

9883 
9809 
3303 

98  56  17 
62  17  52 
14  28  53 

980O 
9800 
3399 

100  28  49 
63  50  12 
13    5    7 

9808 
9907 
3349 

9 

Sum 

a  Aquil« 

Fomalhaut 

W. 
E. 
£. 

16  30  18 
63  10    2 
87  12  20 

3451 
4157 
3890 

17  51  37 
62    0  55 
85  46  45 

3451 
4104 
3935 

19  12  56 
60  52  2;i 
84  21  17 

8461 
4933 
3941 

20  34  15 
59  44  28 
82  55  56 

3453 

4975 
3946 

10 

Sum 

a  Aquil« 

Fomalhaut 

aPegasi 

W. 
E. 
E. 
E. 

27  20  17 
54  15  23 
75  50  56 
97  13  15 

3463 
4530 

son 

3366 

28  41  22 
53  11  57 
74  26  18 
95  50  43 

3465 
4503 
3884 
3388 

30    2  25 
52    9  26 
73    1  48 
94  28  13 

3468 
4668 
3900 
3390 

31  23  25 
51     7  52 
71  37  25 
93    5  45 

3471 
4739 
3997 
3303 

11 

Sun 

a  Aquile 

Fomalhaut 

aPegasi 

W. 

E. 
E. 
£. 

38    7  51 
46  16  29 
64  37  33 
86  14    3 

3479 
5187 

3403 

39  28  39 
45  21  58 
63  14    0 
84  51  50 

3479 
5303 
3340 
3407 

40  49  27 
44  28  53 
61  50  37 
83  29  41 

3480 
5499 
3350 
3400 

42  10  14 

43  37  19 
60  27  23 
82    735 

3480 
5567 
3358 
3419 

112 

Surr 

Fomalhaut 

aPegasi 

W. 
E. 
E. 

48  54  11 
53  33  47 
75  17  56 

34n 

3406 
3496 

50  15    I 
52  11  39 
73  56  11 

3474 
3410 
3430 

51  35  54 
50  49  44 
72  34  31 

3479 
3439 
3436 

52  56  49 
49  28    4 
71  12  55 

3471 
3446 

3430 

13 

Sun 

Fomalhaut 

aPegasi 

W. 
E. 
E. 

59  42  14 
42  44    4 
64  26    9 

3451 
3636 
3465 

61    3  33 
41  24  20 
63    5    6 

3446 
3561 
3471 

62  24  58 
40    5    3 
61  44    9 

8440 
3668 

3478 

63  46  29 
38  46  16 
60  23  20 

3434 

3618 
3466 

14 

1 

SUH 

Vbmus 

aPegasi 

aAnetis 

W. 
W. 

E. 
E. 

70  35  57 
24  34  44 
53  41  34 
93  35  49 

3307 
3459 
3535 
3066 

71  58  17 
25  56    2 
52  21  48 
92    6  48 

3368 
3440 
3548 
3040 

73  20  47 
27  17  33 
51    3  17 
90  37  36 

3879 
3430 
3664 

3041 

74  43  27 
28  39  16 
49  43    3 
89    8  14 

3360 

3410 
3560 
3039 
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XV. 


1 

GBBENWICH  MBAIST  TIME. 

LUNAR  DISTANCES. 

1^ 

Name  a&d  Direction 
of  Object 

NOOD. 

p.  L. 

of 
Diff. 

Hlh. 

P,  L. 

of 
Diff. 

Vlh. 

p.  L. 

of 

Diff. 

IXh. 

P.I* 
of 

Diff. 

15 

Soif 

W. 

_^  O       t       n 

76    6  19 

3359 

O         /         #/ 

77  29  22 

3348 

O         0         II 

78  52  38 

3337 

O         t          II 

80  16    7 

3395 

Venus 

W. 

30     I   11 

3407 

31  23  20 

3395 

32  45  42 

3383 

34    8  18 

3370 

a  Pegasi 
a  Arietis 

E. 

48  24    7 

3599 

47    5  32 

3691 

45  47  20 

3646 

44  29  35 

3673 

E. 

87  38  41 

3003 

86    8  57 

3013 

84  39    0 

3003 

a3    8  51 

9999 

Jupiter 

E. 

107  10  16 

9940 

105  38  48 

9931 

104     7    8 

9990 

102  35  15 

9909 

16 

Sun 

W. 

87  17    4 

3959 

88  42    3 

8946 

90    7  18 

3931 

91  32  51 

3915 

Venus 

W. 

41     5    7 

3300 

42  29  18 

3985 

43  53  47 

3970 

45  18  34 

3953 

a  Arietis 

£. 

75  34  39 

8935 

74    3    5 

9999 

72  31  14 

9909 

70  59    7 

9886 

JirpiTKR 

E. 

94  52  11 

9849 

93  18  47 

9835 

91  45    5 

9899 

90  11     6 

9808 

Aldeboran 

E. 

106    4  30 

9948 

104  33  12 

9933 

103    1  35 

9990 

101  29  41 

9904 

17 

Sun 

W. 

98  45  18 

3133 

100  12  47 

3115 

101  40  38 

3097 

103    8  51 

3079 

Venus 

W. 

52  27  22 

3168 

53  54  10 

3150 

55  21  19 

3131 

56  48  51 

3119 

a  AquilaB 
a  Arietis 

W. 

46  17  50 

4760 

47  17  59 

4649 

48  19  48 

4531 

49  23  13 

4498 

E. 

63  14  12 

9897 

61  40  19 

9819 

60    6    7 

9798 

58  31  36 

9789 

Jupiter 

E. 

82  16  27 

9733 

80  40  31 

9716 

79    4  13 

9701 

77  27  34 

9684 

Aldebaran 

E. 

93  45  15 

9896 

92  11  21 

9809 

90  37    5 

9799 

89    2  27 

9775 

18 

Sun 

W. 

110  35  37 

9964 

112    6  10 

9965 

113  37    7 

9945 

115    8  29 

9994 

Venus 

W. 

64  12  22 

3014 

65  42  18 

9993 

67  12  39 

9973 

68  43  26 

9959 

a  AquilflB 

W. 

55     1  55 

4001 

56  13  34 

3999 

57  26  24 

3869 

58  40  22 

3799 

a  Arietis 

E. 

50  34    8 

9709 

48  57  40 

9695 

47  20  53 

9681 

45  43  48 

9667 

Jupiter 

E. 

69  18  34 

8597 

67  39  35 

9570 

66    0  11 

9561 

64  20  2v> 

9543 

AJdebaran 

E. 

81    3  40 

9680 

79  26  45 

9671 

77  49  26 

9653 

76  11  43 

9635 

19 

Sun 

W. 

122  51  47 

9893 

124  25  45 

9809 

126    0  10 

9789 

127  35     1 

9763 

Venus 

W. 

76  23  56 

9847 

77  57  23 

9895 

79  31   18 

9805 

81     5  40 

9784 

a  AquilflB 

W. 

65    5  41 

3598 

66  25  34 

3481 

67  46  19 

3438 

69    7  53 

3395 

Fomalhaut 

W. 

33  27  37 

3199 

34  53  56 

3114 

36  21  49 

3043 

37  51     8 

9980 

Jupiter 

E. 

55  54  56 

9451 

54  12  34 

9433 

52  29  46 

9414 

50  46  31 

9396 

Aldebaran 

£. 

67  57     1 

9545 

66  16  51 

9598 

64  36  17 

9511 

62  55  19 

9494 

Pollux 

E. 

111  29  50 

9479 

109  48    7 

9459 

108    5  56 

9440 

106  23  18 

9490 

SO 

Venus 

W. 

89    4  22 

9680 

90  41  29 

9660 

92  19    3 

9640 

93  57    4 

9691 

a  AquilflB 

w. 

76    7    1 

3914 

77  32  53 

3184 

78  59  21 

3156 

80  26  24 

3199 

Fomalhaut 

w. 

45  35  56 

9796 

47  12    1 

9685 

48  49    1 

9647 

50  26  52 

9619 

Jupiter 

E. 

42    3  55 

9309 

40  18    9 

S»94 

38  32    0 

9977 

36  45  27 

9960 

Aldebaran 

E. 

54  24  44 

9415 

52  41  31 

9401 

50  57  58 

9388 

49  14    6 

9375 

Pollux 

E. 

97  43  17 

9396 

95  57  55 

9307 

94  12    6 

9980 

92  25  51 

9971 

21 

Venus 

W. 

102  13  38 

9598 

103  54  12 

9511 

105  35  10 

9404 

107  16  31 

9478 

a  Aquilas 

w. 

87  49    9 

3010 

89  18  58 

3009 

90  49    8 

9988 

92  19  36 

9976 

Fomalhaut 

w. 

58  47  30 

§460 

60  29  40 

9435 

62  12  25 

9411 

63  55  44 

9388 

a  Pegasi 

w. 

40    2  44 

9083 

41  32  28 

9950 

43    3  44 

9889 

44  36  26 

9891 

Aldebaran 

E. 

40  30  49 

9331 

38  45  35 

9398 

37    0  16 

9396 

35  14  55 

9398 

Pollux 

E. 

83  28    4 

9186 

81  39  16 

9170 

79  50    4 

9156 

78    0  30 

9141 

22 

Fomalhaut 

W. 

72  39  54 

9994 

74  26    3 

9979 

76  12  34 

9964 

77  59  26 

9951 

a  Pegasi 

W. 

52  m  34 

9500 

54  16  43 

9555 

55  56  40 

9599 

57  37  22 

9493 

Pollux 

E. 

68  47  16 

9075 

66  55  38 

9064 

65    3  43 

9053 

63  11  32 

9043 

Regulus 

E. 

105  27  15 

9080 

103  35  48 

9071 

101  44    4 

9060 

99  52    3 

9050 
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GBEENWIOH  MEAN  TIME. 

LUKAB  DISTANCES. 

1  • 

1^ 

Kmho  and  Dirootton 
of  01:()«ot. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

XVlUb. 

1 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 
Diff. 

0        /        /« 

O         /        // 

-.  o       /       «/ 

O         i       ft 

15 

Sun 

W. 

81  39  49 

3313 

83    3  45 

3300 

84  27  56 

9988 

85  52  22 

3974 

Vknus 

W. 

35  31     9 

3357 

36  54  15 

3344 

38  17  36 

3330 

39  41   13 

3115 

aPe^^si 
i  a  Arietis 

E. 

43  12  19 

3705 

41  55  37 

3741 

40  39  33 

37H8 

39  24  12 

3897 

E. 

81  38  28 

9961 

80    7  52 

9970 

78  37    2 

3959 

77    5  58 

9947 

JUPITKR 

E. 

101    3    8 

9808 

99  30  46 

9887 

97  58  10 

9875 

96  25  19 

9809 

16 

Sun 

W. 

92  58  42 

3199 

94  24  52 

3183 

95  51  21 

3168 

97  18    9 

3150 

Vknus 

W. 

46  43  40 

3937 

48    9    5 

3990 

49  34  50 

3903 

51     0  56 

3186 

a  Arietis 

E. 

69  26  43 

9883 

67  54    2 

9869 

66  21     3 

9855 

64  47  47 

9841 

JUPITKR 

E. 

88  36  49 

9794 

87    2  13 

9770 

85  27  18 

9764 

8:)  52    3 

9748 

Aldebaran 

E. 

99  57  27 

8889 

98  24  54 

9873 

96  52    1 

9858 

95  18  48 

9849 

17 

Sun 

W. 

104  37  26 

3061 

106    6  23 

3049 

107  35  44 

3099 

109    5  29 

3004 

Vknub 

W. 

58  16  46 

3093 

59  45    4 

3073 

61   13  46 

3054 

62  42  52 

3034 

a  AquilflB 

W. 

50  28    9 

4331 

51  34  33 

4340 

52  42  21 

4156 

53  51  29 

4075 

aArietifl 

E. 

56  56  45 

9768 

55  21  35 

9753 

53  46    6 

9798 

52  10  17 

9793 

1  JupiTm 

E. 

75  50  32 

9066 

74  13    7 

9660 

72  35  20 

9639 

70  57    9 

9615 

i  Aldebaran 

1 

E. 

87  27  27 

9759 

85  52    5 

9741 

84  16  20 

9794 

82  40  12 

9706 

18     Sun 

W. 

116  40  17 

S904 

118  12  31 

9884 

119  45  10 

9864 

121  18  15 

9843 

Venus 

W. 

70  14  39 

9031 

71  46  18 

9910 

73  18  24 

9890 

74  50  56 

9868 

a  Aquile 
a  ArietJB 

W. 

59  55  25 

3739 

61   11  31 

3683 

62  28  37 

3098 

63  46  41 

3576 

E. 

44    6  24 

9055 

42  28  43 

9649 

40  50  45 

9630 

39  12  31 

9090 

[   JUPITKR 

E. 

62  40    8 

9594 

60  59  28 

9506 

59  18  23 

9487 

57  36  52 

9470 

^  Aldebaran 

E. 

74  33  a5 

9617 

72  55    3 

9509 

71  16    7 

9581 

69  36  46 

9564 

19     Sun 

W. 

129  10  18 

9749 

130  46    2 

9799 

132  22  12 

9703 

133  58  48 

9684 

Vbnui 

W. 

82  40  29 

9763 

84  15  46 

9749 

85  51  30 

9791 

87  27  42 

9700 

a  AquilaB 

W. 

70  30  15 

3355 

71  53  23 

3318 

73  17  14 

3980 

74  41  47 

3947 

Fomalhaut 

W. 

39  21  46 

9990 

40  53  39 

9866 

42  26  41 

9816 

44    0  48 

9760 

JUPITBE 

E. 

49    2  51 

9376 

47  18  45 

9360 

45  34  13 

9343 

43  49  16 

9396 

1  Aldebaran 

E. 

61  13  58 

9477 

59  32  13 

9469 

57  50    6 

9445 

56    7  36 

9430 

Pollux 

E. 

104  40  12 

9401 

102  56  39 

9889 

101  12  39 

9364 

99  28  12 

9344 

20     Vknus 

W. 

95  35  31 

9001 

97  14  25 

9683 

98  53  44 

9564 

100  33  29 

9546 

a  Aquil« 

W. 

81  53  59 

3103 

83  22    5 

3079 

84  50  40 

3057 

86  19  42 

3037 

Fomalhaut 

W. 

52    5  31 

9577 

53  44  57 

9545 

55  25    7 

9515 

57    5  59 

9487 

Jupiter 

E. 

34  58  32 

9948 

a3  11  16 

9935 

31  23  40 

9993 

29  35  46 

9911 

Aldebaran 

E. 

47  29  56 

9364 

45  45  30 

9354 

44    0  49 

9344 

42  15  54 

9337 

Pollux 

E. 

9039    9 

9953 

88  52    1 

9936 

87    4  27 

9919 

85  16  28 

9909 

SI       VXNUS 

W. 

108  58  15 

9463 

110  40  20 

9448 

112  22  47 

9433 

114    5  34 

9419 

;  aAquiifle 

w. 

93  50  19 

9966 

95  21  16 

9956 

96  52  24 

9050 

98  23  40 

9945 

Fomalhaut 

w. 

65  39  36 

9367 

67  23  58 

9346 

69    8  50 

9998 

70  54    9 

9310 

ftPegaai 

w. 

46  10  26 

9766 

47  45  38 

9716 

49  21  57 

9670 

50  59  17 

9098 

Aldebaran 

E. 

33  29  36 

9333 

31  44  24 

9349 

29  59  26 

9366 

28  14  48 

9376 

Pollux 

1 

E. 

76  10  33 

9197 

74  20  15 

9113 

72  29  35 

9009 

70  38  35 

9067 

22     Fomalhaut 

W. 

79  46  37 

9930 

81  34    6 

9999 

a3  21  50 

9990 

65    9  48 

9911 

aPegaai 

W. 

59  18  45 

9467 

61     0  45 

9449 

62  43  20 

9491 

64  2C  25 

9401 

Pollux 

E. 

61  19    5 

9094 

59  26  24 

9095 

57  33  29 

9017 

55  4C  22 

9011 

Reguhia 

E. 

97  59  46 

9041 

96    7  15 

9039 

94  14  30 

9094 

92  21  33 

9016 

198 


NOVEMBER,  1893. 


XVII. 


OBBBl!l  WICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direotion 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

P.L. 
of 

^ 

of  Object. 

Dlff. 

Biff. 

Dlff. 

Dlff. 

S» 

Fomalhaut 

W. 

86  57  59 

9904 

88  46  20 

9198 

90  34  50 

9194 

92  2^  27 

9190 

a  Pegaai 

vv. 

66    i>  59 

9383 

67  53  58 

9367 

69  38  20 

9353 

71  23    2 

9349 

Pollux 

E. 

53  47    5 

9005 

51  53  38 

1999 

50    0    2 

1994 

48    6  19 

1990  ; 

Regiilua 

E. 

90  28  24 

9010 

88  35    5 

9005 

86  41  38 

9000 

84  48    3 

1996 

24 

a  Pej^si 
a  Arieds 

W. 

80  10    6 

9305 

81  55  58 

9303 

83  41  53 

9309 

85  27  49 

9309 

w. 

37    0  36 

9105 

38  51  27 

9096 

40  42  a-) 

9088 

42  a3  50 

9083  • 

Pollux 

E. 

M8  36  35 

1983 

m  42  34 

1984 

34  48  34 

1986 

32  54  37 

1089 

Regulus 

E. 

75  18  59 

1067 

73  25    5 

1988 

71  31  12 

1990 

69  37  22 

1993 

25 

a  Arietis 

W, 

51  51  29 

9079 

53  43    0 

9089 

55  34  27 

9066 

57  25  47 

9099 

Jupiter 

W. 

33  20  20 

9003 

35  13  49 

9007 

37    7  12 

9011 

39    0  29 

9017 

Regulus 

E. 

60   9  a*) 

9016 

58  16  24 

9093 

56  23  26 

9031 

54  30  40 

9039  , 

Saturii 

E. 

112  42  57 

9030 

110  50  24 

9045 

108  58    0 

9069 

107    5  47 

9061 

26 

a  Arietis 

W. 

66  40    2 

9130 

68  30  15 

9140 

70  20  13 

9151 

72    9  55 

9163  ! 

JUPITBE 

W. 

48  24  17 

9057 

50  16  23 

9068 

52    8  12 

9070 

53  59  44 

9000  > 

Aldebaran 

W. 

36  33  19 

9937 

38  20  52 

9936 

40    8  26 

9937 

41  55  58 

9940 

Regulus 

E. 

45  10  28 

9099 

43  19  17 

9106 

41  28  25 

9118 

39  37  53 

9139  . 

Saturn 

E. 

97  48    7 

9100 

95  57  22 

9190 

94    6  54 

9139 

92  16  44 

9145 

Spica 

E. 

99    8  52 

9077 

97  17  18 

9080 

95  26    2 

9101 

93  a5    4 

9113 

27 

a  Arietis 

W. 

81  13  49 

999/ 

83     I  36 

994! 

84  49    2 

9956 

86  36    6 

997^ 

JUPITKR 

W. 

63  12  47 

9156 

a5    2  23 

9169 

66  51  37 

9183 

68  40  30 

919tl 

Aldebaran 

W. 

50  51  52 

9975 

52  38  28 

9985 

54  24  49 

9996 

56  10  54 

9309 

Saturn 

E. 

83  10  52 

9914 

81  22  45 

9999 

79  35    0 

9943 

77  47  37 

9959 

Suica 
Mars 

E. 

84  25  11 

9189 

82  36  16 

9196 

80  47  43 

9911 

78  59  32 

9997 

E. 

98  31     1 

9387 

96  47    7 

9401 

95    3  34 

9417 

93  20  24 

94.13 

Sun 

E. 

127  12    3 

9507 

125  30  59 

9599 

123  50  17 

9538 

122    9  57 

9554 

28 

a  Arietis 

W. 

95  25  45 

9:)50 

97  10  31 

9368 

98  54  52 

9384 

100  38  49 

9401   , 

JUPITKR 

W. 

77  39  13 

9976 

79  25  48 

9991 

81   12    0 

9308 

82  57  48 

9391 

Aldeliaran 

W. 

64  56  46 

9375 

66  40  57 

9389 

68  24  48 

9403 

70    8  18 

9419  1 

Saturn 

E. 

68  56  30 

9339 

67  11  28 

9356 

65  26  50 

9373 

63  42  36 

9:189 

Snica 
Mars 

E. 

70    4  25 

9307 

(i8  18  35 

9399 

66  33    8 

9339 

64  48    5 

9355 

E. 

84  50  20 

9517 

83    9  30 

9534 

81  29    4 

9551 

79  49    2 

9569 

Sun 

E. 

113  53  54 

9638 

112  15  51 

9666 

110  38  12 

9673 

109    0  56 

9691 

29 

Jupiter 

W. 

91  40  53 

9405 

93  24  20 

9499 

95    7  23 

9439 

96  50    3 

9455 

Aldebaran 

W. 

78  40  21 

9497 

80  21  39 

9519 

82    2  36 

9597 

&3  43  1 1 

9543 

Pollux 

W. 

34  41  24 

9440 

36  24    2 

9456 

38    6  17 

9472 

39  48    9 

9488 

Saturn 

E. 

55    7  23 

9473 

53  25  32 

9489 

51  44    4 

9507 

50    3    0 

9593 

Spica 
Mars 

E. 

56    8  48 

9438 

54  26    7 

9455 

52  43  50 

9471 

51     1  56 

9488  , 

E. 

71  34  50 

9056 

69  57  11 

9673 

68  19  55 

9600 

66  43    2 

9707 

Sun 

E. 

101     0  31 

9780 

99  25  37 

9797 

97  51     5 

9815 

96  16  56 

9839 

30 

Aldebaran 

W. 

92    039 

9699 

93  39    4 

9636 

95  17    8 

9653 

96  54  51 

9668 

Pollux 

W. 

48  12    0 

9566 

49  51  42 

9581 

51  31    3 

9506 

53  10    4 

9611 

Saturn 

E. 

41  43  23 

9605 

40    4  35 

9691 

38  26    9 

9638 

:)6  48    5 

9654 

Spica 

E. 

42  38    8 

9567 

40  58  28 

9583 

39  19  10 

9509 

37  40  13 

9613 

Mars 

E. 

58  44  17 

9799 

57    9  38 

9808 

55  35  21 

9895 

54     1  25 

9840 

Sun 

E. 

88  31  50 

9918 

86  59  54 

9935 

85  28  19 

995! 

83  57    5 

9968 

XVIII. 


NOVEMBER,  1893. 


199 


m 

GEEEi^  W  lOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 
23 

Nune  uid  Direetfon 
ofOltfeot. 

Midnigbt. 

1 

P.L. 

of 

Difll 

XVb- 

P.L. 

of 

DUt 

XVIlIb- 

P.L. 

of 

Dift 

XXP"- 

P.L. 

of 

DUE 

« 

Fomalbaiit 

W. 

9l  12  ]5 

sies 

96    0  56 

9187 

9^4^  43 

9167 

99  3^30 

8166 

aPegam 

W. 

73    8    1 

8331 

74  53  16 

9399 

76  38  43 

9815 

78  24  20 

8M6 

1 

Pollux 

E. 

46  12  29 

1967 

44  18  35 

1965 

42  24  37 

1964 

40  30  37 

1969 

1 

1 

ReguluB 

E. 

82  54  22 

J093 

81     0  36 

1090 

79    6  46 

1966 

77  12  53 

1967 

24 

a  Pe^asi 

W. 

87  13  45 

8304 

88  59  38 

9307 

90  45  27 

9319 

92  31     9 

9319 

a  Anetis 

W. 

44  25  15 

9079 

46  16  46 

9077 

48    8  20 

9on 

49  59  55 

9on 

Pollux 

E. 

31    0  45 

1999 

29    658 

1997 

27  13  19 

9009 

25  19  48 

9000 

ReguluB 

E. 

67  43  36 

1996 

65  49  55 

9000 

63  56  20 

9004 

62    2  52 

9010 

25 

aArietis 

W. 

59  16  59 

9006 

61    8    2 

9105 

62  58  54 

9119 

64  49  a*) 

9191 

JCPITXK 

W. 

40  53  37 

9083 

42  46  35 

9030 

44  39  22 

9039 

46  31  56 

9047 

Regiilus 

E. 

52  38    7 

9016 

50  45  48 

9060 

48  53  45 

9000 

47    1  58 

9060 

BATURlf 

E. 

105  13  47 

9009 

103  22    0 

9078 

101  30  27 

9066 

99  39    9 

8006 

26 

aArietis 

W. 

73  59  19 

9174 

75  48  25 

9166 

77  37  13 

9900 

79  25  41 

8818 

JUPTRK 

W. 

55  50  59 

9101 

57  41  56 

9115 

59  32  33 

9196 

61  22  50 

9141 

Aldebaran 

W. 

43  43  26 

9945 

45  30  47 

9960 

47  18    0 

9956 

49    5    2 

8960 

ReguluB 

E. 

37  47  43 

9147 

35  57  55 

9169 

34    8  30 

9176 

32  19  29 

9195 

SATURIf 

E. 

90  26  53 

9166 

88  37  22 

9171 

86  48  11 

9185 

84  59  21 

9190 

Spica 

E. 

91  44  25 

9190 

89  54    5 

9139 

88    4    6 

9153 

86  14  28 

9167 

97 

a  Arietis 

W. 

88  22  48 

9067 

90    9    7 

9909 

91  55    3 

9816 

93  40  36 

9335 

JirpiTCE 

W. 

70  29    0 

8913 

72  17    8 

9999 

74    4  53 

9944 

75  52  15 

9900 

Aldebaran 

W. 

57  56  41 

8380 

59  42  11 

9333 

61  27  22 

9346 

6:)  12  14 

8360 

Saturu 

E. 

76    0  37 

8874 

74  14    0 

9890 

72  27  46 

8307 

70  41  56 

9393 

Spica 
Mars 

E. 

77  11  44 

8949 

75  24  19 

9956 

73  37  17 

9974 

71  50  39 

9900 

E. 

!H  37  36 

8450 

89  55  12 

9460 

88  13  11 

9463 

86  31  34 

9499 

Suif 

E. 

120  29  59 

8570 

118  50  23^ 

8567 

117  11  10 

9004 

115  32  20 

9091 

28 

a  Arietis 

W. 

102  22  22 

9419 

104    5  30 

8436 

105  48  14 

9453 

107  30  33 

9470 

JOPITCR 

W. 

84  43  12 

9340 

86  28  13 

8357 

88  12  50 

9373 

89  57    3 

9360 

Aldebaran 

W. 

71  51  26 

8434 

73  34  12 

8449 

75  16  37 

9465 

76  58  40 

9460 

8ATURIf 

E. 

61  58  45 

9406 

60  15  19 

8499 

58  32  16 

8440 

56  49  38 

9456 

8pica 
Mars 

E. 

63    3  26 

9379 

61  19  11 

8360 

59  35  20 

8405 

57  51  52 

9499 

E. 

78    9  24 

9586 

76  30  10 

9003 

74  51  19 

8681 

73  12  53 

9636 

8tIN 

E. 

107  24    4 

9706 

105  47  9H 

9796 

104  11  30 

8744 

102  .35  49 

9769 

29 

JUPITKR 

W. 

98  32  20 

9470 

100  14  15 

9467 

101  55  47 

8608 

103  36  57 

9518 

Alclebaran 

W. 

85  23  24 

9559 

87    3  15 

9574 

88  42  45 

8501 

90  21  53 

9607 

Pollux 

W. 

41  29  39 

9504 

43  10  47 

9660 

44  51  33 

8535 

46  31  57 

9551 

Saturn 

E. 

48  22  19 

9540 

46  42    1 

9656 

45    2    6 

8579 

43  22  33 

9560 

Spica 
Mars 

E. 

49  20  26 

9504 

47  39  18 

9600 

45  58  33 

8530 

44  18  10 

9551 

E. 

65    6  32 

9795 

63  30  24 

8741 

61  54  40 

8759 

60  19  18 

9775 

Sun 

E. 

94  43  10 

9650 

93    9  47 

9667 

91  36  46 

9664 

90    4    7 

9901  1 

30 

Aldebaran 

W. 

98  32  14 

9664 

100    9  16 

8696 

101  45  58 

9713 

103  *J2  20 

1 
9786 

Pollux 

W. 

54  48  44 

8686 

56  27    4 

9640 

58    5    5 

8054 

59  42  47 

9666 

Saturn 

E. 

35  10  23 

8689 

33  33    2 

9065 

31  56    2 

8701 

30  19  23 

9717 

Spica 
Mars 

E. 

36    1  36 

9699 

34  23  20 

9644 

32  45  25 

8856 

31    7  49 

9673 

E. 

59  27  49 

96B6 

50  54  34 

9679 

49  21  39 

8667 

47  49    3 

9909 

Sun 

E. 

82  26  12 

9964 

80  55  39 

3000 

79  25  26 

.     3015 

77  55  32 

3090 
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1. 


AT  GREENWICH  APPARENT  NOON. 


i 

.0 


e 


Prid. 

Sat. 

BUir. 

Mon. 
Taes. 
Wed. 

Thur. 
Prid. 
Sat. 

SUN. 

Mon. 

Taes. 

Wed. 
Thur. 
Prid. 

Sat 

BUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Prid. 

Sat. 
BUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Prid. 
Sat 
BUN. 

Mou. 


I 

o 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Appu'ent 
Bight  AaoeDtion. 


h      m       8 

16  31  34.02 

16  35  53.86 

16  40  14.33 

16  44  35.41 

16  48  57.08 

16  53  19.28 

16  57  42.02 

17  2  5.23 
17  6  28.91 

17  10  53.01 

17  15  17  50 

17  19  42.34 

17  24  7.50 

17  28  32.95 

17  32  58.64 

17  37  24.55 

17  41  50.64 

17  46  16.88 

17  50  43.24 
17  55  9.68 

17  59  36.18 

18  4  2.70 
18  8  29.23 
18  12  55.71 

18  17  22.13 

18  21  48.46 

18  26  14.65 

18  30  40.70 
18  35  6.56 

18  39  32.20 

18  43  57.59 

18  48  22.70 


Dlff.  for 
1  Hoar. 


M 

0.813 
0.840 
0.866 

0.891 
0.9N 
0.936 

0.957 
0.977 
0.995 

I.OIQ 
1.027 
1.041 

1.054 
1 .065 
1.074 

1.083 
1.089 
1.095 

1.100 
1.103 
1.105 

1.105 
1.104 
I.IOQ 

1.099 
1.094 
1 .089 

1.081 
1.073 
1 .06  J 
1 .05*2 


11.040 


Apparent 
DeolinatiOD. 

Dlff.  for 
1  Hoar. 

S.2f  53  57''6 
22    2  52.3 
22  11  21.5 

-22^80 
21.75 
20.68 

22  19  25.0 
22  27     2.4 
22  34  13.6 

-19.60 
18.51 
17.41 

22  40  58.2 
22  47  16.1 
22  53     7.0 

-16.30 
15.18 
14.05 

22  58  30.7 

23  3  27.1 
23     7  56.0 

-12.92 
11.78 
10.63 

23  11  57.2 
23  15  30.5 
23  18  36.0 

-  9.47 
8.31 
7.15 

23  21   13.6 
23  23  23.0 
23  25    4.2 

-  5.98 
4.80 
3.63 

23  26  17.3 
23  27     2.1 
23  27  18.7 

-  2.46 
1.28 

-  0.10 

23  27    7.0 
23  26  27.1 
23  25  18.9 

+  1.08 
2.25 
3.43 

23  23  42.5 
23  21  37.8 
23  19     5.1 

•f  4.61 
5.78 
6.95 

23  16     4.3 
23  12  35.4 
23    8  38.7 
23     4  14.1 

4-  8.12 

9.28 

10.44 

11.60 

S.22  59  21.9 

•f  12.76 

Semi- 
diameter. 


/f 


6  16.01 

6  16.15 

6  16.28 

6  16.42 

6  16.55 

6  16.67 

6  16.79 

6  16.91 

6  17.03 

6  17.14 

6  17.25 

6  17.36 

6  17.46 

6  17.56 

6  17.65 


6 
6 


17.74 
17.83 
6  17.90 


6  17.98 

6  18.04 

6  18.10 

6  18.16 

6  18.21 

6  18.25 


18.28 
18.31 
6  18.33 


6 
6 


6  18.35 

6  18.36 

6  18.37 

6  18.37 


16  18.36 


Sidereal 
Time  of 
Semi- 
diameter 
PaasiDg 
Herldian. 


70.32 
70.40 
70.48 

70.56 
70.63 
70.71 

70.77 
70.84 
70.89 

7095 
71.00 
71.05 

71.09 
71.13 
71.16 

71.19 
71.22 
71.24 

71.25 
71.27 
71.27 

71.28 
71.27 
71.27 

71.26 
71.24 
71.22 

71.19 
71.16 
71.13 
71.09 

71.05 


Sqaatiou  of 

Time, 

to  be 

Sabtracted 

IVoni 


Added  to 

Appureni 

Time. 


m       H 

10  40.24 

10  17.02 

9  53.17 

9  28.72 
9  3.69 
8  38.10 

8  12.00 
7  45.41 
7  18.37 

6  50.90 
6  23.05 
5  54.84 

5  26.33 
4  57.52 
4  28.46 

3  59.19 
3  29.74 
3    0.14 

2  30.42 
2  0.62 
1  30.76 

1  0.88 
0  31.00 
0     1.16 


0  28.63 

0  58.32 

1  27.87 

1  57.28 

2  26.50 

2  55.50 

3  24.25 

8  52.72 


Diff.  for 
1  Hour. 


0.954 
0.980 
1.006 


.031 
.055 
.077 

.098 
.118 
.134 

.152 
.168 
.182 

.194 
.206 
.215 

.223 
.230 
.236 

.240 
.243 
.245 

.245 
.244 
.242 

.239 
.234 
.228 

.221 
.213 
.903 
.192 


1.180 


Mors. —The  mean  time  of  aemidiameter  patdng  maj  be  firand  by  eabtraotUiie  0*.10  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  iadioatee  that  soathdeolinationa  areinoreaaingi 
the  aigD  -f  Indloatea  that  eonth  deoUnationa  are  decreasing. 
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AT  GBBBIirWIOH  MEAN  NOOK 


i 


Frid. 

Sat. 

SUIT. 

Mod. 
Toes. 
Wed. 

Than 
Frid. 
Sat. 

SUK. 

Mod. 

Taes. 

Wed. 
I  Thar. 
•Frid. 

Sat. 

suy. 

Mod. 

TueB. 
Wed. 
Thar. 

Frid. 

Sat. 

SUJT. 

Mod. 
Taes. 
Wed. 

Thar. 
Frid. 
Sat. 

8uy. 

Mod. 


I 


e 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN»S 


Right  AAoeBston. 


6  31  35.94 
6  35  55.72 
6  40  16.12 

6  44  37.13 
6  48  58.72 
6  53  20.85 

6  57  43.51 

7  2  6.65 
7  6  30.25 

7  10  54.27 
7  15  18.67 
7  19  43.43 

7  24  8.50 
7  28  33.86 
7  32  59.46 

7  37  25.28 
7  41  51.28 
7  46  17.43 

7  50  43.70 
7  55  10.05 

7  59  36.46 

8  4  2.89 
8  8  29.32 
8  12  55.71 

8  17  22.04 
8  21  48.28 
8  26  14.38 

8  30  40.34 
8  35  6.11 
8  39  31.66 
8  43  56.96 


18  48  21.98 


IMitfor 
1  Honr. 


0.810 

0.837 

10.863 

0.888 
0.911 
0.933 

0.954 
0.974 
0.993 

1.009 
1.024 
1.038 

1.051 
1.063 
1.071 

1.080 
1.086 
1.093 

1.096 
1.099 
1.101 

1.101 
1.100 
1.098 

1.095 
1.090 
1.085 

1.078 
1.069 
1.059 
1.048 


11.036 


Apparsnt 
DedUnfttloD. 


ii 


5.21  54  1.6 
22  2  56.0 
22  11  24.9 

22  19  28.1 

22  27  5.2 

22  34  16.1 

22  41  0.4 

22  47  18.0 

22  53  8.7 

22  58  32.2 

23  3  28.3 
23  7  57.0 

23  11  58.0 

23  15  31.2 

23  18  36.6 

23  21  13.9 

23  23  23.2 

23  25  4.4 

23  26  17.4 

23  27  2.2 

23  27  18.7 

23  27  7.0 

23  26  27.1 

23  25  18.9 

23  23  42.5 

23  21  38.0 

23  19  5.3 

23  16  4.6 

23  12  35.8 

23  8  39.2 

23  4  14.8 

5.22  59  22.7 


IMftfor 
iHoar. 


-33.80 
31.74 
30.67 

-19.59 
18.50 
17.40 

-16.39 
15.17 
14.05 

-13.91 
11.77 
10.63 

-  9.46 
8.30 
7.14 

-  6.97 
4.80 
3.63 

-  3.45 
1.38 

-  O.IO 

+  1.07 
3.35 
3.43 

+  4.60 
5.78 
6.95 

•I-  8.11 

9.38 

10.44 

11.50 

+13.74 


EqimtJopof 

Time, 

lobe 

Added  to 


Subtiaotod 

ftom 
Mmn  Time. 


10  40.07 

10  16.85 

9  53.01 

9  28.56 
9  3.53 
8  37.95 

8  11.85 
7  45.27 

7  18.23 

6  50.77 
6  22.93 
5  54.73 

5  26.22 
4  57.42 
4  28.37 

8  59.11 
8  29.67 
8    0.08 

2  30.37 
2  0.58 
1  30.78 

1  0.86 
0  30.99 
0     1.16 


0  28.62 

0  58.30 

1  27.84 

1  57.24 

2  26.45 

2  55.44 

3  24.18 

3  52.64 


Diftfor 
IHoar. 


0.954 
0.980 
1.006 


.031 
.054 
.077 

.117 
.135 

.153 
.168 
.181 

.194 
.305 
.315 

.333 
.330 
.335 

.340 
.343 
.344 

.345 
.344 
.343 

.339 
.334 
.338 

.331 
.313 
.303 
.193 


1.180 


Time, 

cr 

Blfht  Aeoeuion 

of 

Ban. 


Ti      m       i 

6  42  16.01 
6  46  12.57 
6  50  9.13 

6  54  5.69 

6  58  2.25 

7  1  58.80 

7  5  55.36 
7  9  51.92 
7  13  48.48 

7  17  45.04 
7  21  41.60 
7  25  38.16 

7  29  34.72 
7  33  31.28 
7  37  27.83 

7  41  24.39 
7  45  20.95 
7  49  17.51 

7  53  14.07 

7  57  10.63 

8  1     7.19 

8  5  3.75 
8  9  0.31 
8  12  56.87 

8  16  53.42 
8  20  49.98 
8  24  46.54 

8  28  43.10 
8  82  89.66 
8  36  36.22 
8  40  32.78 


18  44  29.34 


XoTB. — The  eemidiemeter  for  meen  noon  m*y  be  eeeaoMd  the  eHne  ee  that  for  eppereot  noon. 

The  elgn  ^  iireAxed  to  the  hooriy  oheaire  of  deolinetion  indleetee  thnt  eoath  deoHnetfomi 
ere  inereeelng:  the  sign  -t-  indloetee  thet  eoath  deoUnntione  ere  deoieeeing. 


DUr.  for  1  Hour, 
+9*.8565. 
(Table  m.) 
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AT  QBEENWICH  MEAN  NOON. 


I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


3 


.d 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 


32  366 


THE  SUN'S 


TBT7E  LOKGITUDB. 


«/ 


249  34  29.5 

250  35  22.4 

251  36  16.7 

252  37  12.2 

253  38  8.9 

254  39  6.7 

255  40  6.7 

256  41  5.7 

257  42  6.6 

258  43  8.2 

259  44  10.5 

260  45  13.4 

261  46  16.8 

262  47  20.7 

263  48  25.0 

264  49  29.6 

265  50  34.5 

266  51  39.7 

267  52  45.2 

268  53  50.9 

269  54  56.9 

270  56  3.2 

271  57  9.9 

272  58  16.9 

273  59  24.3 

274  60  32.1 
276  1  40.3 


277 
278 
279 
280 


2  48.9 

3  57.9 

5  7.3 

6  17.1 


281  7  27.3 


// 


33  49.1 

34  41.8 

35  35.9 

36  31.2 

37  27.7 

38  25.3 

39  24.1 

40  24.0 

41  24.7 

42  26.1 

43  28.2 

44  30.9 

45  34.1 

46  87.8 

47  41.9 

48  46.3 

49  51.0 

50  56.0 

52  1.3 

53  6.8 

54  12.6 

55  18.7 

56  25.2 

57  32.0 

58  39.2 

59  46.8 
0  54.8 

2  3.2 

3  12.0 

4  21.2 

5  30.7 

6  40.7 


Dili:  for 
IHoar. 


5a.  1 7 
52.23 
52.29 

52.34 
52.39 
52.43 

52.48 
52.52 
52.55 

52.68 
52.61 
52.63 

52.65 
52.67 
52.69 

52.70 
52.71 
52.72 

152.73 
52.74 
52.76 

52.77 
52.79 
52.80 

52.82 
52.83 
52.85 

52.87 
52.88 
52.90 
52.91 


152.92 


LATITUDB. 


** 


+  0.11 

-0.01 

0.15 

-0.29 
0.42 
0.53 

-  0.62 
0.69 
0.74 

-  0.76 
0.74 
0.69 

-0.62 
0.52 
0.40 

-0.28 

-  0.14 
0.00 

+  0.12 
0.22 
0.31 

+  0.38 
0.42 
0.42 

+  0.39 
0.33 
0.25 

+  0.15 
-f  0.03 

-  0.10 
0.23 

-  0.35 


Logarithm 

of  the 

Badini  Yeotor 

of  the 

Barth. 


9.9937222 
9.9936597 
9.9935990 

9.9935399 
9.9934824 
9.9934264 

9.9933718 
9.9933186 
9.9932669 

9.9932167 
9.9931680 
9.9931209 

9.9930755 
9.9930320 
9.9929904 

9.9929510 
9.9929138 
9.9928790 

9.9928468 
9.9928172 
9.9927902 

9.9927661 
9.9927448 
9.9927263 

9.9927106 
9.9926977 
9.9926876 

9.9926602 
9.9926752 
9.9926726 
9.9926723 

9.9926742 


Dim  for 
1  Hoar. 


-26.6 
25.7 
25.0 

-24.3 
23.6 
23.0 

-22.5 
21.9 
21.2 

-20.6 
20.0 
19.3 

-18.5 
17.7 
16.9 

-16.0 
15.0 
14.0 

-12.9 
11.8 
10.6 

-  9.6 
6.3 
7.1 

-  6.0 
4.8 
3.6 

-  2.6 
1.6 

-0.6 
•f  0.3 

•¥  1.2 


Haul  Time 
of 

Sidereal  Noon. 


"Ti      m       • 

7  16  32.28 
7  12  36.36 
7  8  40.45 

7  4  44.54 
7  0  48.62 
6  56  52.72 

6  52  56.80 
6  49  0.89 
6  45  4.98 

6  41  9.06 
6  37  13.15 
6  33  17.23 

6  29  21.32 
6  25  25.40 
6  21  29.50 

6  17  33.59 
6  13  37.67 
6  9  41.76 

6  5  45.84 
6  1  49.93 
5  57  54.02 

5  53  58.10 
5  50  2.19 
5  46  6.27 

5  42  10.37 
5  38  14.46 
5  34  18.54 

5  30  22.63 
5  26  26.71 
5  22  30.80 
5  18  34.89 

5  14  38.97 


NoTB.— The  nambors  in  oolnmn  ^  correspond  to  the  trae  eqainox  of  the  date;  in  ootomn  A'  to 
the  mean  equinox  of  Janoary  (H.O. 


Diif.  for  1  Hoar, 
—  9«.8296.       ! 
(Tahlb  IL)        , 
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GBBBVWIOH  MEAN  TIME. 


THE  MOON'S 


I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


8BMIDIAMBTSR. 


Noon. 


15  29.7 
15  18.3 
15  8.6 

15  0.7 
14  54.3 
14  49.5 

14  46.1 
14  44.0 
14  43.3 

14  44.0 
14  46.5 
14  50.7 

14  57.1 

15  5.7 
15  16.5 


Midnight. 


/« 


15  23.8 
15  13.3 
15  4.4 

14  57.3 
14  51.7 
14  47.6 

14  44.9 
14  43.4 
14  43.5 

14  45.1 
14  48.4 

14  53.7 

15  1.1 
15  10.8 
15  22.7 


15  29.5  :  15  36.6 


15  44.2 

15  59.9 

16  15.4 
16  29.4 
16  40.2 

16  46.4 
16  47.1 
16  42.1 

16  32.1 
16  18.6 
16  3.1 

15  47.2 
15  32.0 
15  18.5 
15  7.1 


15  51.9 

16  7.7 

16  22.7 
16  35.3 
16  44.0 

16  47.5 
16  45.3 
16  37.7 

16  25.7 
16  11.0 
15  55.1 

15  39.4 
15  25.0 
15  12.5 
15  2.2 


14  58.0   14  54.4 


HORIZONTAL  PARALLAX. 


Xoon. 


56  45.4 
56  3.6 
55  28.0 

54  58.7 
54  35.5 
5^1  17.7 

54  5.1 
53  57.5 
53  54.9 

53  57.7 

54  6.6 
54  22.3 

54  45.6 

55  17.1 

55  56.9 

56  44.6 

57  38.6 

58  36.2 

59  33.3 

60  24.6 

61  4.4 

61  27.1 
61  29.5 
61   11.2 

60  34.7 
59  45.1 
58  48.1 

57  49.5 
56  53.8 
56  4.1 
55  22.2 

54  49.0 


Diff.  for 
1  Hoar. 


It 
-1.86 

1.61 

1.35 

-1.09 
0.85 
0.63 

-0.49 

-0.99 
0.00 

40.94 
0.51 
0.81 

•I-I.I4 
1.49 
1.8:) 

+9.13 
9.34 
9.49 

+9.99 
1.93 
1.33 

+0.54 

-0.34 

1.16 

-1.83 
9.95 
9.43 

-9.40 
9.91 
1.91 
1.57 

-1.90 


Midnight. 


n 


56  23.7 
55  45.0 
55  12.6 

54  46.4 
54  25.9 
54  10.8 

54  0.7 
53  55.5 

53  55.6 

54  1.4 
54  13.6 

54  33.0 

55  0.3 

55  36.0 

56  19.8 

57  10.9 

58  7.1 

59  5.1 

60  0.1 

60  46.3 

61  18.1 

61  31.0 
61  22.9 
60  55.0 

60  11.2 
59  17.1 

58  18.7 

57  21.1 
56  28.0 
55  42.1 
55    4.5 


Diff.  for 
I  Hour. 


// 
-1.74 

1.48 

1.99 

-0.97 
0.74 
0.53 

-0.39 
-0.11 
+0.19 

+0.37 
0.65 
0.97 

+1.31 
1.66 
1.98 

+9.95 
9.40 
9.38 

+9.14 
1.66 
0.95 

+0.10 

-0.76 

1.59 

-9.07 
9.38 
9.44 

-9.39 
9.07 
1.75 
1.38 


54  35.6        -1.03 


UPPER  TRANSIT. 


Meridifto  of 
Oreenwicli. 


Dlfll  for 
1  Hoar. 


h       111 

19  29.6 

20  11.4 

20  53.3 

21  36.5 

22  21.7 

23  9.2 

23  59.1 

6 
0  50.2 


1 
2 
3 

4 
4 
5 


41.6 
31.8 
20.2 

6.3 
50.5 
33.5 


6  16.5 

7  0.6 

7  47.6 

8  38.7 

9  35.8 

10  38.8 

11  46.4 

12  55.0 
14     0.3 

14  59.9 

15  53.5 

16  41.9 

17  26.7 

18  9.7 

18  52.0 

19  34.9 

20  19.3 


m 

1.75 
1.73 
1.77 

1.84 
1.93 
9.03 

9.11 

9.14 

9.13 
9.06 
1.97 

1.88 
1.81 
1.78 

1.80 
1.89 
9.04 

9.95 
9.50 
9.74 

9.87 
9.81 
9.61 

9.35 
9.11 
1.94 

1.89 
1.77 
1.77 
1.81 

1.91 


AOK. 


Kooo. 
d 

23.0 
24.0 
25.0 

26.0 
27.0 
28  0 

29.0 
0,2 
1.2 

2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 

10.2 

11.2 
12.2 
13.2 

14.2 
15.2 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 
23.2 

24.2 
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V. 


QEBEirWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAfloensioD. 

DHL  for 
1  Minute. 

DiflUfor  H<,n« 
IMinato.  '*^*^- 

DUE  for 
IMlnnto. 

Doolinatioa. 

Diff  for 
1  Minute. 

PRTDAY  1. 

1/ 

SUNDAY  3. 

]i     tn      s 

s 

O         t         n 

h     m      ■ 

• 

O          t          /' 

ti 

0 

n  38  19.62 

1.91S1 

N.  4  44  33.5 

15.995 

0 

13    7  57.42 

1.6510 

8.  7  13    7.2 

14.349 

1 

11  40  14.42 

1.9118 

4  29  19.9 

15.998 

1 

13    9  48.55 

1.8595 

7  27  26.6 

14.303 

2 

11  42    9.03 

1.9086 

4  14    6.1 

15.930 

2 

13  11  39.72 

1.8533 

7  41  43.6 

14.964 

3 

11  44    3.45 

1JM64 

3  58  52.3 

15.931 

3 

13  13  30.94 

1.8541 

7  55  58.3 

14.994 

4 

11  45  57.68 

1.9099 

3  43  38.4 

15.939 

4 

13  15  22.21 

1.8540 

8  10  10.5 

14.189 

5 

11  47  51.72 

J.6999 

3  28  24.5 

15.930 

5 

13  17  13.53 

1.8S58 

8  24  20.2 

14.140 

6 

11  49  45.58 

1.8909 

3  13  10.8 

15.998 

6 

13  19    4.91 

1.8568 

8  38  27.3 

14.097 

7 

11  51  39.27 

1.8935 

2  57  57.2 

15.995 

7 

13  20  56.35 

1.8579 

8  52  31.8 

MJa53 

8 

11  53  32.80 

1.8907 

2  42  43.8 

15.999 

8 

13  22  47.86 

1.8591 

9    6  33.7 

14.009 

9 

11  55  26.16 

1.8880 

2  27  30.6 

15.918 

9 

13  24  39.44 

1.8603 

9  20  32.9 

13.963 

10 

11  57  19.36 

l.WgA 

2  12  17.7 

15.919 

10 

13  20  31.09 

1.8616 

9  34  29.3 

13.917 

11 

11  59  12.42 

1U«39 

1  57    5.2 

15.904 

11 

13  28  22.83 

1.8630 

9  48  22.9 

13.870 

12 

12     1     5.34 

1.8808 

1  41  53.2 

15.196 

12 

13  30  14.65 

1.8644 

10    2  13.7 

13.899 

13 

12    2  58.12 

1.8785 

1  26  41.7 

15.188 

13 

13  32    6.56 

1.8659 

10  16     1.6 

13.773 

14 

12    4  50.76 

1.8763 

1  11  30.7 

15.179 

14 

13  33  58.56 

1.8674 

10  29  46.5 

13.794 

15 

12    6  43.27 

1.8749 

0  56  20.2 

15.169 

15 

13  35  50.65 

1.8690 

10  43  28.5 

13.674 

16 

12    8  35.66 

1.8799 

0  41  10.4 

15.157 

16 

13  37  42.84 

1.8707 

10  57    7.4 

13.693 

17 

12  10  27.93 

1.8709 

0  26    1.3 

15.145 

17 

13  39  35.13 

1.8794 

11  10  43.2 

13.571 

18 

12  12  20.08 

1.8684 

N.  0  10  53,0 

15.139 

18 

13  41  27.53 

1.8743 

11  24  15.9 

13.518 

19 

12  14  12.13 

1.8667 

S.  0    4  14.5 

16.117 

19 

13  43  20.04 

1.8789 

1 1  37  45.4 

13.464 

20 

12  m    4.08 

1.8650 

0  19  21.1 

15.109 

20 

13  45  12.67 

1.8781 

11  51  11.6 

13.410 

21 

12  17  55.93 

1.8634 

0  34  26.8 

15.087 

21 

13  47    5.41 

1.8801 

12    4  34.6 

13.356 

22 

12  19  47.69 

1.8619 

0  49  31.5 

15.070 

22 

13  48  58.28 

1.8899 

12  17  54.3 

13.300 

23 

12  21  39.36 

sa: 

1.8605 

rUBD. 

S.  1    4  35.2 
lY  2. 

15.053 

23 

13  50  51.27 
M 

1.6843 

ONDA 

S.12  31  10.6 
Y  4. 

13.949 

0 

12  23  30.95 

lUtt99 

S.  1  19  37.9 

liJOX 

0 

13  52  44.39 

1.8864 

8. 12  44  23.4 

13.184 

1 

12  25  22.46 

1.8579 

1  34  39.5 

15.016 

1 

13  54  37.64 

1.8887 

12  57  32.7 

13.198 

2 

12  27  13.90 

1.8568 

1  49  39.8 

14.905 

2 

13  56  31.03 

1.8010 

13  10  38.6 

13.068 

'    3 

12  2J)    5,28 

1.6558 

2    4  38.9 

14.974 

3 

13  58  24.56 

1.8933 

13  23  40.9 

13.008 

4 

12  30  56.60 

1.8548 

2  19  36.7 

14.959 

4 

14    0  18.23 

1.8957 

13  36  39.5 

19.947 

5 

12  32  47.86 

1.8538 

2  34  33.2 

14.930 

5 

14    2  12.04 

1.8981 

13  49  34.5 

19.886 

6 

12  34  39.06 

1.8530 

2  49  28.3 

14.906 

6 

14    4    6.00 

1.9006 

14    2  25.8 

19.893  , 

7 

12  36  30.22 

1.8693 

3    4  21.9 

14.689 

7 

14    6    0.11 

1.9039 

14  15  13.3 

19.760 

8 

12  38  21.34 

1.8517 

3  19  14.1 

14.857 

8 

14    7  54.38 

1J)058 

14  27  57.0 

19.696 

9 

12  40  12.42 

1.8511 

3  34    4.8 

14.831 

9 

14    9  48.81 

1.9085 

14  40  36.8 

19.631 

10 

12  42    3.47 

1.8506 

3  48  53.9 

14.804 

]0 

14  11  43.40 

1.9119 

14  53  12.7 

19.565 

H 

12  43  54.49 

1.8501 

4    3  41.3 

14.777 

11 

14  13  38.16 

1.9140 

15    5  44.6 

19.499 

12 

12  45  45.48 

1.8498 

4  18  27.1 

14.748 

12 

14  15  a3.08 

1.9168 

15  18  12.6 

19.439 

13 

12  47  36.46 

1.8496 

4  33  11.1 

14.719 

13 

14  17  28.17 

1.9197 

15  30  !)6.5 

19.363 

14 

12  49  27.43 

1.8494 

4  47  53.4 

14U»9 

14 

14  19  23.44 

1.9996 

15  42  56.2 

19.994 

15 

12  51  18.39 

1.8493 

5    2  33.8 

14.658 

15 

14  21   18.88 

1.9955 

15  55  11.8 

19.994 

16 

12  53    9.34 

1.8493 

5  17  12.3 

14UI96 

16 

14  23  14.50 

1.9985 

16    7  23.1 

19.153 

17 

12  55    0.:30 

1.8493 

5  31  48.9 

14.594 

17 

14  25  10.30 

1.9315 

16  19  30.2 

19.089 

18 

12  56  51.26 

1.8494 

5  46  2:^.6 

14.561 

18 

14  27    6.28 

1.9346 

16  31  :)3.o 

19.010 

19 

12  58  42.23 

1.8497 

6    0  56.2 

14.596 

19 

14  29    2.45 

1J077 

16  43  31.4 

11.937 

20 

13    0  33.22 

1.8600 

6  15  26.7 

14.491 

20 

14  30  58.81 

1.9409 

16  55  25.4 

11.863 

21 

13    2  24.23 

1.8603 

6  29  55.2 

14.456 

21 

14  32  55.36 

1.0449 

17    7  14.9 

11.788 

22 

13    4  15.26 

1.8607 

6  44  21.5 

14.419 

22 

14  34  52.11 

1JM74 

17  18  59.9 

11.713 

23 

13    6    6.32 

1.8513 

6  58  45.5 

14J81 

23 

14  36  49.05 

1.9607 

17  30  40.4 

11.637 

24 

13    7  57.42 

1.8619 

S.  7  13    7.2 

14.349 

24 

14  38  46.19 

1.9540 

8.17  42  1G.3 

11.550 

VL 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

tt0U* 

BiffatAifieiirioa. 

mm  tor 

IKinnto. 

DifKfiDr 
IHinQte. 

Hour. 

Bight  Asoenaion. 

IMA  for 
IHiBato. 

DeolinAlioii. 

1 

DUE  for 
IMinate. 

Tl 

TESDA 

T  6. 

THURSDAY  7. 

h    in     • 

fl 

O          /        tf 

II 

h    m      fl 

• 

0*1* 

$1 

0 

14  38  46.19 

1.8540 

8.17  42  16.3 

iija9 

0 

16  16  48.06 

9.1393 

S.25  12    0.6 

6.867 

] 

14  40  43.53 

1.0574 

17  53  47.5 

11.480 

1 

16  18  56.10 

9.1358 

25  18  49.1 

6.750 

2 

14  42  41.08 

1.9006 

18    5  13.9 

11.401 

2 

16  21    4.35 

9.1383 

25  25  30.6 

6.639 

3 

14  44  38.83 

1.9649 

18  16  35.6 

11J99 

3 

16  23  12.81 

9.1497 

25  32    5.0 

6.514 

4 

14  46  36.79 

1.9677 

18  27  52.5 

11.941 

4 

16  25  21.47 

9.1460 

25  38  32.3 

6.395 

5 

14  48  34.95 

14»7n 

18  39    4.5 

11.159 

5 

16  27  30.33 

9.1483 

25  44  52.4 

6.975 

6 

14  50  33.32 

14»746 

18  50  11.5 

110)76 

6 

16  29  39^)9 

9.1596 

25  51     5.3 

6.155 

7 

14  52  31.90 

1.9789 

19    1  13.6 

10.903 

7 

16  31  48.65 

9.1558 

25  57  11.0 

6.034 

8 

14  54  30.70 

1.9818 

19  12  10.7 

10.909 

8 

16  33  58.10 

9.1509 

26    3    9.4 

5.919 

9 

14  56  29.72 

1.9655 

19  23    2.7 

10.894 

9 

16  36    7.75 

9.1694 

26    9    0.4 

5.789 

10 

14  58  28.96 

1.9691 

19  33  49.6 

10.738 

10 

16  38  17.59 

9.1655 

26  14  44.1 

5.666 

11 

15    0  28.41 

1.9997 

19  44  31.3 

10.651 

11 

16  40  27.61 

9.1686 

26  20  20.4 

5.543 

13 

15    2  28.08 

1.9964 

19  55    7.7 

10.564 

12 

16  42  37.82 

9.1717 

26  25  49.3 

6.419 

13 

15    4  27.97 

9.0001 

20    5  38.9 

10.476 

13 

16  44  48i21 

9.1746 

26  31  10.7 

0.994 

14 

15    6  28.09 

9.0038 

20  16    4.8 

10.387 

14 

16  46  58.77 

9.1775 

26  36  24.6 

5.169 

15 

15    8  28.43 

9.0076 

20  26  25.3 

10.997 

15 

16  49    9.51 

9.1804 

26  41  31.0 

50)43 

16 

15  10  29.00 

9.0113 

20  3(i  40.4 

10.906 

16 

16  51  20.42 

9.1839 

26  46  29.8 

AMI 

17 

15  12  29.79 

90)151 

20  46  50.0 

10.113 

17 

16  53  31.49 

9.1860 

26  51  21.0 

4.790 

18 

15  14  30.81 

9U>189 

20  56  54.0 

10.090 

18 

16  55  42.73 

9.1886 

26  56    4.6 

4.669 

19 

15  16  32.06 

9.0997 

21     6  5^4 

9.997 

19 

16  57  54.13 

9.1919 

27    0  40.5 

i£H 

20 

15  18  3:).54 

9.0965 

21   16  45.3 

9.834 

20 

17    0    .5.68 

9.1938 

27    5    8.7 

4.406 

21 

15  20  35.24 

9.0303 

21  26  32.5 

9.rJ8 

21 

17    2  17.39 

1     9.1964 

t    27    9  29.2 

4.977 

22 

15  22  37.17 

9.0349 

21  36  13.9 

9.649 

22 

17    4  29.25 

9.1988 

■    27  13  41.9 

4.147  1 

23 

15  24  39.34 

9U»81 

S.21  45  49.5 

9.546 

23 

17    6  41.25 

9.9019 

S.27  17  46.8 

40117 

WEI 

)NESr 

►AY  6. 

F 

RID  AY  8. 

0 

15  26  41.74 

9.0419 

S.21  55  19.4 

9.449 

0 

17    8  53.39 

9.9035 

S.27  21  44.0 

3.887 

1 

15  28  44.37 

9.0457 

22    4  43.4 

9.350 

1 

17  11     5.67 

9.9057 

27  25  33.3 

3.756 

2 

15  30  47.23 

9.0496 

22  14     1.4 

9.950 

2 

17  13  18.08 

90»79 

27  29  14.7 

3.095 

3 

15  32  50.32 

9.0534 

22  23  13.4 

9.150 

3 

17  15  30.62 

9.9100 

27  32  48.3 

3.493 

4 

15  34  53.64 

9.0573 

22  32  19.4 

9.049 

4 

17  17  43.28 

9.9190 

27  36  13.9 

3J6I 

5 

15  36  57.19 

9.0619 

22  41   19.3 

8.046 

5 

17  19  56.06 

9.9140 

27  39  31.6 

30B8 

6 

15  39    0.98 

9.0651 

22  50  13.2 

8.847 

6 

17  22    8.96 

901159 

27  42  41.3 

30)95 

7 

15  41     5.00 

9.0689 

22  59    0.9 

8.743 

7 

17  24  21.97 

9.9177 

27  45  43.0 

9J69 

8 

15  43    9.25 

9Un97 

23    7  42.3 

8.638 

8 

17  26  35.08 

901194 

27  48  36.7 

9.898 

9 

15  45  13.73 

9.0766 

23  16  17.5 

8.534 

9 

17  28  48.30 

9.9911 

27  51  22.4 

9.695 

10 

15  47  18.44 

9.0804 

23  24  46.4 

8.498 

10 

17  31     1.61 

9.9996 

27  54    0.1 

9.561 

11 

15  49  23.38 

9.0643 

23  33    8.9  ; 

8J91 

11 

17  33  15.01 

9.9941 

27  56  29.7 

9.496 

12 

15  51  28.55 

9.0881 

23  41  24.9 

8.914 

12 

17  35  28.50 

9.9955 

27  58  51.2 

9.991 

13 

15  53  33.95 

9.0918 

23  49  34.5 

8.106 

13 

17  37  42.07 

9.9968 

28     1     4.6 

9.156 

14 

15  55  39.57 

90)956 

23  57  37.6  I 

7.997 

14 

17  39  55.72 

9.9981 

28    3    9.9 

90)91 

15 

15  57  45.42 

9.0994 

24    5  34.1 

7.887 

15 

17  42    9.44 

9.9993 

28    5    7.1 

1.886 

16 

15  59  51.50 

9.1039 

24  13  24.0 

7.777 

16 

17  44  23.23 

9.9304 

28    6  56.2 

1.750 

17 

16    1  57.80 

9.1068 

24  21    7.3 , 

7.667 

17 

17  46  37.09  , 

9.3314 

28    8  37.1 

1.613 

18 

16    4    4.32 

9.1105 

24  28  44.0 . 

7-^55 

18 

17  48  51.00  1 

9.9393 

28  10    9.8 

1.477 

19 

16    6  11.06 

9.1149 

24  36  13.9  ; 

7.449 

19 

17  51     4.97  1 

9.9339 

28  11  34.3 

1.341 

20 

16    8  18.02 

9.1170 

24  4^1  37.0  , 

7.398 

20 

17  53  18.99 

9.9339 

28  12  50.7 

I0M)5 

21 

16  10  25.21 

9.1916 

24  50  53.2 

7.913 

21 

17  55  33.04 

9.9345 

28  13  58.9 

10M6 

22 

16  12  32.61 

9.1959 

24  58    2.6 

7.099 

22 

17  57  47.13 

90051 

28  14  58.9 

OJSl 

23 

16  14  40.23 

9.1988 

25    5    5.1 

6aw3 

23 

18    0    1.25 

9.9357 

28  15  50.7 

0.794 

24 

16  16  48.06 

9.1393 

S.25  12    0.6 

6.867 

24 

18    2  15.41 

9.9361 

S.28  16  34.2 

0457 

—  — 

—     — 
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DECEMBER,  1893. 


VIL 


ORBBNWIOH  MEAN  TIME. 

THE  MOON'S  BiaUT  ASCENSION  AND  DECLINATION. 

Hoar. 

BigbtiLaoension. 

Diff  for 
1  Minnto. 

Declination. 

Diff.  for 
l>rinate. 

Hoar. 

Sight  Aaoenalon. 

Diff.  for 
1  liinate. 

Daolination. 

Dlftfor 
IHinote. 

SATUHDAY  9. 

MONDAY  11. 

Ii     m      a 

• 

O         1        It 

1 

h    m      8 

a 

O          /          1 

1 

0 

18    2  15.41 

9.9361 

S.28  16  34.2 

0.657 

0 

19  48  30.46 

9.1631 

8.26  12  33.1 

5.710 

1 

18    4  29.59 

9.S364 

28  17    9.5 

0.590 

1 

19  50  40.15 

9.1599 

26    6  46.8 

5.839 

2 

18    6  43.78 

9.8307 

28  17  3f).6 

0.383 

2 

19  52  49.65 

9.1568 

26    0  53.2 

5.954 

3 

18    8  57.99 

9.9368 

28  17  55.5 

0.946 

3 

19  54  58.97 

9.1537 

25  54  52.3 

64)76 

4 

18  11  12.20 

9.9368 

28  18    6.1 

-  0.108 

4 

19  57    8.10 

9.1505 

25  48  44.1 

6.197 

5 

18  13  26.41 

9.9368 

28  18    8.5 

+  ojm 

5 

19  59  17.03 

9.1473 

25  42  28.7 

6.317 

6 

18  15  40.62 

9.3367 

28  18    2.7 

0.166 

6 

20     1  25.77 

9.1440 

25  36    aO 

6.437 

7 

18  17  54.82 

9.3365 

28  17  48.7 

0.309 

7 

20    3  34.31 

9.1407 

25  29  36.2 

6.556 

8 

18  20    9.00 

9.3:W3 

28  17  26.5 

0.439 

8 

20    5  42.65 

9.1374 

25  22  59.3 

6.674 

9 

18  22  2:}.17 

9.3360 

28  16  56.1 

0.576 

9 

20    7  50.80 

9.1341 

25  16  15.3 

6.799 

10 

18  24  37.32 

9.9355 

28  16  17.4 

0.713 

10 

20    9  58.74 

9.1306 

25    9  24.2 

6.900 

11 

18  26  51.43 

9.9349 

28  15  30.5 

0.850 

11 

20  12    6.47 

9.1979 

25    2  26.2 

7X195 

12 

18  29    5.51 

9.9343 

28  14  35.4 

0.987 

12 

20  14  14.00 

9.1937 

24  55  21.2 

7.141 

13 

18  31  19.55 

9.9337 

28  13  32.1 

1.193 

13 

20  16  21.32 

9.1909 

24  48    9.3 

7.956 

14 

18  33  33.55 

9.9399 

28  12  20.6 

I.9S9 

14 

20  18  28.43 

9.1168 

24  40  50.5 

7J71 

15 

18  35  47.50 

9.9391 

28  11     1.0 

1J05 

15 

20  20  35.34 

9.1134 

24  33  24.8 

7.484 

16 

18  38     1.40 

9.9311 

28    9  33.2 

1.539 

16 

20  22  42.04 

9.1098 

24  25  52.4 

7.597 

'    17 

18  40  15.23 

9.9300 

28    7  57.2 

1.668 

17 

20  24  48.52 

9.1068 

24  18  13.2 

7.709 

18 

18  42  29.00 

9.9989 

28    6  13.0 

1.804 

18 

20  26  54.79 

9.1097 

24  10  27.3 

7.891 

19 

18  44  42.70 

9.9977 

28    4  20.7 

1.939 

19 

20  29    0.85 

9.0999 

24    2  34.7 

7.939 

20 

18  46  56.33 

9.9965 

28    2  20.3 

9.074 

20 

20  31     6.69 

9.0956 

23  54  35.5 

6.049 

21 

18  49    9.88 

9.9959 

28    0  11.8 

9.909 

21 

20  33  12.32 

9.0991 

23  46  2M.7 

8.151 

22 

18  51  23.a5 

9.9938 

27  57  55.2 

9.344 

22 

20  35  17.74 

9.0865 

23  38  17.4 

BJSX&B 

23 

18  53  36.73 
St 

9.9999 

rNDAl 

S.27  55  30.5  1 
r  10. 

9.479 

23 

20  37  22.94 
TQ 

9.0848 

ESDA 

S.23  29  58.6 
Y  12. 

8.367 

0 

18  55  50.01 

9.9906 

S.27  52  57.7 

9.613 

0| 

20  39  27.92 

9.0819 

S.23  21  a3.3 

8.475 

1 

18  58    3.20 

9.9190 

27  50  16.0 

9.747 

1 

20  41  32.69 

9.0776 

23  13     1.6 

8.589 

2 

19    0  16.29 

9.9179 

27  47  28.1 

9.880 

2 

20  43  37.24 

9.0740 

23    4  23.5 

6JK7 

3 

IS)    2  29.27 

9.9154 

27  44  31.3 

3.013 

3 

20  45  41.57 

9.0704 

22  55  39.1 

6.799 

4 

19    4  42.14 

9.9136 

27  41  26.5 

3.146 

4 

20  47  45.69 

2.0668 

22  46  48.4 

8.b97 

5 

10    6  54.90 

9.9117 

27  38  13.7 

3.979 

5 

20  49  49.59 

9.0639 

22  37  151.5 

9.000 

6 

19    9    7..55 

9.9097 

27  34  53.0 

3.411 

6 

20  51  53.27 

9.0596 

22  28  48.4 

0.103 

7 

19  11  20.07 

9.9076 

27  31  24.4 

3.543 

7 

20  5J)  56.74 

9.0561 

22  19  39.1 

0.905 

8 

19  13  32.46 

9.9054 

27  27  47.9 

3.674 

8 

20  .56    0.00 

9.0595 

22  10  23.8 

0.306 

9 

19  15  44.72 

9.9039 

27  24    3.5 

3.805 

9 

20  58    3.04 

9.0480 

22    1    2.4 

0.407 

10 

19  17  56.84 

9.9009 

27  20  11.3 

3.935 

10 

21     0    5.87 

9.0453 

21  51  a5.o 

9.507 

11 

19  20    8.a3 

9.1986 

27  16  11.3 

4.065 

11 

21    2    8.48 

9.0417 

21  42    1.6 

0.607 

12 

19  22  20.68 

9.1969 

27  12    3.5 

4.195 

12 

21     4  10.88 

9.0389 

21  32  22.2 

0.706 

13 

19  24  32.38 

9.1937 

27    7  47.9 

4.394 

13 

21     6  13.07 

9.0347 

21  22  :)6.9 

0.809 

14 

19  26  43.93 

9.1919 

27    3  24.6 

4.453 

14 

21     8  15.05 

9.0319 

21   12  45.9 

0.898 

15 

19  28  55.32 

9.1886 

26  58  53.6 

1.581 

15 

21  10  16.82 

9.0977 

21     2  49.1 

9.994 

16 

19  31     6.56 

9.1860 

26  54  14.9 

1.708 

16 

21   12  ]8..-)8 

9.0943 

20  52  46.6 

10.090 

17 

19  33  17.64 

9.1833 

26  49  28.6 

4.835 

17 

21  14  19.74 

9.0909 

20  42  38.3 

10.168 

18 

19  35  28.56 

9.1806 

26  44  34.7 

4.969 

18 

21   16  20.^9 

9.0174 

2C  32  24.3 

10.980 

19 

19  37  39.31 

9.1778 

26  39  33.2 

5.088 

19 

21   18  21.83 

9.0140 

2C  22    4.7 

10.379 

20 

19  39  49.89 

9.1749 

26  34  24J2 

5.913 

20 

21  20  22.57 

9.0107 

2C  11  39.6 

10.464 

21 

19  42    0.30 

9.1790 

26  29    7.6 

5.339 

21 

21  22  23.11 

9.0073 

20    1     9.0 

10.556 

22 

19  44  10.53 

9.1000 

26  2:)  43.5 

5.463 

22 

21  24  23.45 

9.0040 

19  50  32.9 

10.647 

23 

19  46  20.58 

9.1661 

26  18  12.0 

5.587 

23 

21  26  23.59 

9.0007 

19  39  51.4 

10.737 

24 

19  48  30.46 

9.1631 

S.26  12  33.1 

5.710 

24 

21  28  23.54 

1.9975 

S.  19  29    4.5 

10.897 

VIII. 
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GBBEl!l  WIOH  MEAy  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Bmr. 

lUghtAaemMloii. 

DiiCfor 
IHinate. 

Declination. 

Dlftfor 
1  Minute. 

Sour. 

BlghtAjoenston. 

Diftfor 
1  Minute. 

DeeUBfttkm. 

DUtfor 
miBatei 

WEE 

►ITESD 

AY  13. 

FRIDAY  15. 

h     ni      • 

• 

O   _  /         0t 

1       // 

h     in      8 

« 

o      #      •• 

i* 

0 

21  28  23.54 

1.9975 

a  19  29    4.5 

10.897 

0 

23    1  21.a3 

1.8074 

S.  9  20  49.4 

14.930 

1 

21  30  2;).29 

1.9943 

19  18  12.2 

10.915 

1 

23    3  15.16 

1.8960 

1      9    6  34.0 

14.969 

s 

21  32  22.a5 

1.99)1 

19    7  14.7 

11.003 

2 

23    5    8.96 

1.8965 

8  52  15.5 

14J34 

-    3 

21  34  22.22 

1.9879 

18  56  11.9 

11.090 

3 

23    7    2.74 

1.8961 

8  37  53.9 

14J86 

!     4 

21  36  21.40 

1.9847 

18  45    3.9 

11.176 

4 

23    8  56.49 

1.8058 

8  23  2!).3 

14.435 

5 

21  38  20.39 

1.9B17 

18  33  50.8 

11.961 

5 

23  10  50.23 

1.8955 

8    9    1.7 

14.484 

6 

21  40  19.20 

1.9787 

18  22  32.6 

11.346 

6 

23  12  43.95 

1.8953 

7  54  31.2 

14.533 

7 

21  42  17.83 

1.9757 

18  11     9.3 

11.430 

7 

23  14  37.66 

:      1.8969 

7  39  .57.8 

14.581 

8 

21  44  16.28 

1.9797 

17  59  41.0 

11.513 

8 

23  16  31.38 

,      1.8953 

7  25  21.5 

14.098 

9 

21  46  14.55 

1.9697 

17  48    7.7 

11.596 

9 

23  18  2.5.10 

i      1.8053 

7  10  42.4 

14375 

10 

21  48  12.65 

1.9668 

17  36  2J).4 

11.678 

10 

23  20  18.82 

1.8955 

1      6  56    0.5 

14.790 

11 

21  50  10.57 

1.9639 

17  24  46.3 

11.758 

11 

23  22  12,56 

1.8957 

1      6  41   16.0 

14.764 

Iti 

21  52    8.32 

1.9613 

17  12  58.4 

11.838 

12 

23  24    6.31 

1      1.8060 

6  26  28.8 

14.808 

13 

21  54    5.91 

1.9584 

17    1     5.7 

11.918 

13 

23  26    0.08 

1.8964 

'      6  11  39.0 

14.858 

14 

21  56    3.33 

1.9557 

16  49    8.2 

11.998 

14 

2;)  27  ,53.88 

1.8970 

5  56  46.6 

14.894 

15 

21  58    0.59 

1.9530 

16  37    6.0 

19.076 

15 

23  29  47.72 

1.6976 

5  41  51.7 

14J135 

16 

21  59  57.69 

1.9504 

16  24  59.1 

19.159 

16 

23  31  41.59 

;      1.8989 

5  26  .54.4 

14.975 

17 

22    1  54.64 

1.9476 

16  12  47.7 

19.998 

17 

23  33  35.50 

i      1.8988 

5  11  54.7 

15U>15 

18 

22    3  51.43 

1.9459 

16    0  31.7 

19.304 

18 

23  35  2J).45 

;      1.8997 

4  56  52.6 

15.0M 

19 

22    5  48.07 

1.9498 

15  48  11.2 

19.379 

19 

23  37  23.46 

:      1.9006 

1      4  41  48.2 

15.099 

20 

22    7  44.57 

1.9405 

15  35  46.2 

19.454 

20 

23  :i9  17..52 

1      1.9015 

4  26  41.6 

15.199 

21 

22    9  40.93 

1.9383 

15  23  16.7 

19.597 

21 

23  41  11.64 

1.9096 

j      4  11  32.7 

15.166 

22 

22  11  37.15 

1.9358 

15  10  42.9 

19.600 

22 

23  43    5.83 

1.9038 

1      3  mi  21.6 

15.909 

23 

22  13  33.23 

1.9335 

S.14  58    4.7 

19.679 

23 

23  45    0.10 

1.9051 

S.  3  41     8.5 

15.936 

THl 

JRSD^ 

LY  14. 

SATURDAY  16. 

1 

0 

22  15  2JK17 

1.9313 

S.14  45  22.2 

19.744 

0 

23  46  54.44 

1J063 

S.  3  25  53.3 

1 
15.970  1 

1 

22  17  24.99 

1.9999 

14  32  :)5.4 

19.814 

1 

23  48  48.86 

iMm 

3  10  36.1 

153»  ' 

2 

22  19  20.68 

1.9971 

14  19  44.5 

19.883 

2 

23  50  43.:J7 

1.9093 

2  55  17.0 

15J3S  ' 

3 

22  21   16.24 

1.9950 

14    6  49.4 

19.959 

3 

23  52  37.98 

1.9110 

2  39  55i) 

'      15.367 

4 

22  2:)  11.68 

1.9^31 

13  53  50.2 

13.091 

4 

23  54  32.69 

1.9197 

2  24  .33.0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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9.6140 

23  49  43.1 

10.119 

21 

6  20    8i29 

9.0017 

28  16  50.6 

0.647 

21 

8  33  57.80 

9J046 

23  39  31.7 

10.900 

22 

623    2Ld6 

9J606 

28  16    Md 

o.8n 

22 

8  36  33.79 

9.S060 

23  29  11.2 

10.418 

23 

6  25  56^ 

9.0009 

28  15    5.4 

1.107 

23 

8  39    9JiO 

9.5863 

23  18  41.6 

10M7 

24 

6  28  50.27 

%jmt 

N.28  13  52.1 

1.336 

24 

8  41  44.03 

9.5757 

Ni23    8    ai 

10.714 

14 
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N 


GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  ABoenslon. 

Difffor 
1  Minute. 

DeoUnAtion. 

Difllfor 
IMinute. 

Hour. 

• 

KightAsoensloD. 

Difllfor 
1  Minute. 

* 

DeoUnAtlon. 

out  for 
IHinato. 

MONDAY  25. 

WEDNESDAY  27, 

h     m     8 

B 

Of// 

// 

h    m     • 

s 

0        /        // 

M 

0 

8  41  44.03 

9.5757 

N.23    8    3.1 

10.714 

0 

10  34  32.74 

9.1450 

N.12  29    3.9 

15.079 

I 

8  44  18.29 

9.5061 

22  57  15.9 

10.858 

1 

10  36  41.22 

9.13n 

12  13  58.4 

15.113 

2 

8  46  51.97 

9.5564 

22  46  20.1 

11.001 

2 

10  38  49.27 

9.1306 

11  58  50.4 

15.159 

3 

8  49  25.06 

9.5467 

22  35  15.8 

11.141 

3 

10  40  56.89 

9.1935 

11  43  40.1 

15.190 

4 

8  51  57.57 

9.5370 

22  24    3.2 

11.976 

4 

10  43    4.09 

9.1166 

11  28  27.6 

15.990 

5 

8  54  29.50 

9.5979 

22  12  42.5 

11.413 

5 

10  45  10.88 

9.1007 

11  13  13.0 

15.960 

6 

8  57    0.84 

9.5175 

22    1  13.7 

11.545 

6 

10  47  17.26 

9.1030 

10  57  56.4 

15.999 

7 

8  59  31.60 

9.5077 

21  49  37.1 

11.674 

7 

10  49  23.24 

9.0963 

10  42  37.9 

15.394 

8 

9    2     1.77 

9.4970 

21  37  52.8 

11.809 

8 

10  51  28.82 

9.0807 

10  27  17.5 

15.354 

9 

9    4  31.35 

9.4889 

21  26    0.8 

11.998 

9 

10  53  34.01 

9J>833 

10  11  55.4 

15.389 

10 

9    7    0.35 

9.4785 

21  14    1.4 

19.051 

10 

10  55  38.82 

9.0770 

9  56  31.7 

15.408 

11 

9    9  28.77 

9.4687 

21     1  54.7 

19.171 

11 

10  57  43.25 

9.0707 

9  41    6.5 

15.433 

12 

9  11  56.60 

9.4500 

20  49  40.9 

19.980 

12 

10  59  47.31 

9.0646 

9  25  39.8 

15.457 

13 

9  14  23.85 

9.4493 

20  37  20.1 

19.404 

13 

11     1  51.00 

9.0585 

9  10  11.7 

15.478 

14 

9  16  50..52 

9.4397 

20  24  52.4 

19.517 

14 

11     3  54.33 

9.0596 

8  54  42.4 

15.496 

15 

9  19  16.61 

9.4300 

20  12  18.0 

19.698 

15 

11     5  57.31 

9.0467 

8  39  11.9 

15.518 

16 

9  21  42.12 

9.4903 

19  59  37.0 

19.737 

16 

11     7  59.94 

9.0409 

8  23  40.3 

15.536 

17 

9  24    7.05 

9.4107 

19  46  49.6 

19.643 

17 

11  10    2.22 

9.0359 

8    8    7.6 

16.559 

18 

9  26  31.41 

9.4019 

19  as  55.8 

19.947 

18 

11  12    4.17 

9.0997 

7  52  34.0 

15.567 

19 

9  28  55.20 

9.3917 

19  20  55.9 

13U>48 

19 

11  14    5.79 

9U)943 

7  36  59.6 

15.580 

20 

9  31  18.42 

9.3899 

19    7  50.0 

13.146 

20 

11  16    7.09 

9.0100 

7  21  24.4 

15.503 

21 

9  33  41.07 

9.3798 

18  54  38.1 

13.946 

21 

11  18    8.07 

9.0138 

7    5  48.5 

15304 

22 

9  36    3.16 

9.3635 

18  41  20.5 

13.340 

22 

11  20    8.74 

9.0087 

6  50  11.9 

15.613 

23 

9  38  24.69 
TU 

9.350 

BSDA 

N.18  27  57.3 
Y  26. 

13.439 

23 

11  22    9.11 
THl 

9UM06 

JBSDi 

N.  6  34  34.9 
lY  28. 

15.690 

0 

9  40  45.67 

9J450 

N.18  14  2a7 

13.599 

0 

11  24    9.17 

1.9986 

N.  6  18  57.5 

15.697 

1 

9  43    6.09 

9.3358 

18    0  54.7 

13.610 

1 

11  26    8.94 

1.9038 

6    3  19.7 

15.633 

2 

9  45  25.96 

9.3966 

17  47  15.5 

13.607 

2 

11  28    8.43 

14M01 

5  47  41.5 

15.638 

3 

9  47  45.28 

9.3175 

17  33  31.1 

13.781 

3 

11  30    7.63 

1.9844 

5  32    3.1 

15UM9 

4 

9  50    4.06 

9.3085 

17  19  41.8 

13.869 

4 

11  32    6.56 

1.9799 

5  16  24.5 

15.643 

5 

9  52  22.30 

9.9906 

17    5  47.7 

13.949 

5 

11  34    5.22 

1.9755 

5    0  45.9 

15.643 

6 

9  54  40.01 

9.90O7 

16  51  48.8 

14.019 

6 

11  36    3.62 

ljr719 

4  45    7.3 

15.643 

7 

9  56  57.19 

9.9819 

16  37  45.4 

14.003 

7 

11  38    1.76 

1J609 

4  29  28.7 

15.641 

8 

9  59  13.84 

9.9739 

16  23  37.6 

14.167 

8 

11  39  59.65 

1J698 

4  13  50.3 

15.638 

9 

10    1  29.97 

9.9646 

16    9  25.4 

14.938 

9 

11  41  57.30 

1.9688 

3  58  12.1 

15Ut35 

10 

10    3  45.59 

9.9500 

15  55    9.0 

14J07 

10 

11  43  54.71 

14»48 

3  42  34.1 

15.631 

11 

10    6    0.69 

9.9474 

15  40  48.5 

14.374 

11 

11  45  51.88 

1.9509 

3  26  56.4 

15.694 

12 

10    8  15.28 

9.9390 

15  26  24.1 

14.439 

12 

11  47  48.82 

1.9479 

3  11  19.2 

15.617 

13 

10  10  29.37 

9.9307 

15  11  55.6 

14.509 

13 

11  49  45.54 

IMM 

2  55  42.4 

15.600 

14 

10  12  42.97 

94KI96 

14  57  23.8 

14.563 

14 

11  51  42.05 

IJMOl 

2  40    ai 

15.509 

15 

10  14  56.07 

9.9143 

14  42  48.2 

14.699 

15 

11  53  38.35 

1.9367 

2  24  30.5 

15.588 

16 

10  17    8.68 

9.9009 

14  28    9.1 

14.680 

16 

11  55  34.45 

1.9333 

2    8  55.5 

15J77 

17 

10  19  20.82 

9.190 

14  13  26.6 

14.735 

17 

11  57  30.35 

1.8301 

1  53  21.2 

15466 

18 

10  21  32.48 

9.1904 

13  58  40.9 

14.788 

18 

11  59  26.06 

1J960 

1  37  47.7 

15.551 

19 

10  23  43.67 

9.1890 

13  43  52.0 

14.841 

19 

12    1  21.58 

1.9938 

1  22  15.1 

15.537 

20 

10  25  54.39 

9.1748 

13  29    0.0 

14.801 

20 

12    3  16.92 

1.9900 

1    6  43.3 

liMl 

21 

10  28    4.65 

9.1679 

13  14    5.1 

14.938 

21 

12    5  12.09 

1.9181 

0  51  12.5 

15.504 

22 

10  30  14.46 

9.1507 

12  59    7.4 

14.964 

22 

12    7    7.09 

1.9103 

0  35  42.8 

15.487 

23 

10  32  23.82 

9.1593 

12  44    7.0 

lAjoao 

23 

12    9    1.92 

1.9196 

0  20  14.1 

15.460 

24 

10  34  32.74 

9.1460 

N.12  29    3.9 

16Ur79 

24 

12  10  56.60 

1.9101 

N.  0    4  46.5 

15.450 
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1 

p 

• 

GREENWICH  MEAN  TIME. 

1 

r 

THE  MOON'S  RIGUT  ASCENSION  AND  DECLINATION. 

Hoar. 

1 

Sight  AaoenaiOD. 

DUtfor 
1  liinnte. 

BeoliDfttioB. 

Dili:  for 
IHinato. 

Hoar. 

BlKhtAjBoension. 

DifCfor 
IMinate. 

Diftfor 
1  lilnate. 

F] 

RIDAl 

:  29. 

SUNDAY  31. 

b     in     s 

B 

O         '         // 

it 

h     m     B 

• 

O         «         ff 

t* 

0 

12  10  5&60 

1.9101 

N.  0    4  4a5 

15.450 

0 

13  41  19.54 

13873 

S.n  38    5.7 

13339 

1 

12  12  51.13 

1.9078 

S.  0  10  39.U 

15.499 

1 

13  43  12.82 

13887 

11  51  35.9 

13.474 

2 

12  14  45.51 

1.9051 

0  26    5.0 

15.407 

2 

13  45    6.19 

13909 

12    5    2.6 

13.415 

3 

12  16  39.74 

1.9098 

0  41  28.8 

15385 

3 

13  46  59.65 

1.8917 

12  18  25.7 

13355 

4 

12  18  33.84 

1.9007 

0  56  51.2 

15369 

4 

13  48  53.20 

1.8934 

12  31  45.2 

13394 

5 

12  20  27.82 

1.6066 

1  12  12J2 

15338 

5 

13  50  46.85 

13951 

12  45     1.0 

13.939 

6 

12  22  21.67 

1.8065 

1  27  31.8 

15313 

6 

13  52  40.61 

13068 

12  58  13.0 

13.169 

7 

12  24  15.40 

1.8946 

1  42  49.8 

15387 

7 

13  54  34.47 

13986 

13  U  21.3 

13.106 

8 

12  26    9.02 

13097 

1  58    6.3 

15361 

8 

13  56  28.44 

13005 

13  24  25.8 

13343 

9 

12  28    2.52 

1.8906 

2  13  21.1 

15333 

9 

13  58  22.53 

13094 

13  37  26.5 

19.979 

10 

12  29  55.92 

1UW99 

2  28  34.2 

15304 

10 

14    0  16.73 

13043 

13  50  2:).3 

19.914 

11 

12  31  49.23 

1.88n 

2  43  45.6 

15a76 

11 

14    2  11.05 

13064 

14    3  16.2 

19348 

152 

12  33  42.45 

1.8889 

2  58  55.3 

15.146 

12 

14    4    5.50 

13086 

14  16    5.1 

19.781 

13 

12  35  35.58 

1.8848 

3  14    3.1 

15.114 

13 

14    6    0.08 

13107 

14  28  49.9 

19.714 

14 

12  37  28.63 

1.8835 

3  29    9.0 

15.089 

14 

14    7  54.79 

13199 

14  41  30.7 

19346 

15 

12  39  21.60 

1.8893 

3  44  12i) 

15349 

15 

14    9  49.63 

13159 

14  54    7.4 

19377 

16 

12  41  14.50 

1.8819 

3  59  14.9 

15316 

16 

14  11  44.61 

13175 

15    6  40.0 

19307 

17 

12  43    7.34 

1.8801 

4  14  14.8 

14389 

17 

14  13  39.73 

13199 

15  19    8.3 

19.437 

18 

12  45    0.1 1 

1.8790 

4  29  12.7 

14347 

18 

14  15  35.00 

13994 

15  31  32.4 

19306 

19 

12  46  52.82 

1.8789 

4  44    8.4 

14310 

19 

14  17  30.42 

13949 

15  43  52.2 

19394 

20 

12  48  45.4<) 

1.8775 

4  59    1.9 

14373 

20 

14  19  25.99 

13974 

15  56    7.7 

19398 

21 

12  50  38.12 

1.8768 

5  13  53.2 

14336 

21 

14  21  21.71 

13300 

16    8  18.8 

19.148 

22 

12  52  30.71 

1.8768 

5  28  42.2 

14.797 

22 

14  23  17.59 

13397 

16  20  25.5 

19374 

23 

12  54  23J26 

1.8756 

S.  5  43  28.9 

14.758 

23 

14  25  13.63 

13354 

8.16  32  27.7 

11390 

SAG 

mRD/ 

LY  30. 

MONDAY, 

JANUARY  1,  18! 

94. 

0 

1 

12  56  15.78 
12  58    8.27 

1.8751 
1.8747 

S.  5  58  ia2 
6  12  55.1 

14.718 
143n 

0  i    14  27    9.84  1 

1.9381  IS.  16  44  25.4 

11.993 

2 

U    0    0.75 

1.6745 

6  27  34.5 

14336 

3 

13    1  53^21 

1.8743 

6  42  11.4 

14394 

4 

5 

13    3  45.66 
13    5  38.10 

1.8741 
1.8740 

6  56  45.8 

7  11  17.5 

14351 
14307 

PHASES 

OF  THE  MOON 

* 

6 

7 

13    7  30.54 
13    9  22i^ 

1.8741 
1.8749 

7  25  46.6 

7  40  lao 

14.409 
14.417 

8 

13  11  15.44 

13743 

7  54  36.6 

14371 

d       h 

m 

9 

13  13    7.90 

13745 

8    8  57.5 

14394 

9  New  Moon 

.    .  Dec      7    19    * 

10.0 

10 

n 

13  15    0.38 
13  16  52.89 

13749 
13754 

8  23  15.5 
8  37  30.6 

14376 
14398 

J>  First  Quart 

er     .    .    .     15    22    ! 

21.4 

12 

13  18  45.43 

1.8750 

8  51  42.9 

14.180 

O  Full  Moon 

....    22    16    1 

)&6 

13 

13  20  38.00 

13764 

9    5  52.2 

14.199 

<C  Lost  Quarto 

r.    ...    29    11 

17.7 

14 

13  22  30.60 

13770 

9  19  58.4 

14378 

15 
16 

13  24  QSM 
13  26  15.92 

13777 
13785 

9  34     1.6 
9  48    1.7 

14397 
13376 

17 

13  28    8.66 

13794 

10    1  58.7 

19383 

d        b 

18 

13  30    1.45 

13809 

10  15  52JS 

13369 

C  Apogee  •    . 

.    .  Dec     8    23.4 

19 

13  31  54;i0 

13813 

10  29  4ao 

13315 

C  Perigee  •    . 

....    92    15.3 

20 
21 

13  33  47.21 
13  35  40.18 

13893 

10  43  30.3 
10  57  14.3 

13.761 

13834 

13.705 

32 

13  37  33.23 

13047 

11  10  54.9 

13348 

33 

13  39  26.34 

13869 

11  24  33.0 

13300 

34 

13  41  19.54 

13873 

&1]  38    5.7 

13338 
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GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES. 

M    .  1 

Li 

r 

1 

NaniA  and  Direction 
of  Object. 

NOOD. 

P.L. 

of 
Diff. 

lllh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

1X»» 

P.L. 

of 

Diff. 

• 

Pollux 

W. 

61  20  10 

S689 

O          1        ti 

62  57  14 

9695 

64  34     1 

9708 

66  id  30 

9791 

Regtilus 

W. 

24  50  45 

tt/sei 

26  26  56 

9739 

28    2  54 

9741 

29  38  39 

9750 

Saturn 

E. 

28  43    6 

srj9 

27    7    9 

9749 

25  31  34 

8765 

23  56  20 

9789 

Sj)]ca 

MaK8 

E. 

29  30  33 

9687 

27  53  36 

9709 

26  16  59 

9716 

24  40  41 

9739 

E. 

46  16  47 

9917 

44  44  50 

9931 

43  13  11 

9946 

41  41  51 

9961 

Son 

E. 

76  25  57 

9046 

74  56  41 

3060 

73  27  43 

3075 

71  59    3 

3090 

2 

Pollux 

W, 

74    8  45 

9789 

75  43  36 

9793 

77  18  13 

9804 

78  52  36 

9815 

Regulus 

W. 

37  34  11 

9801 

39    8  38 

9811 

40  42  52 

9891 

42  16  53 

9831 

Marb 

E. 

34    9  34 

3099 

32  39  57 

3043 

31  10  37 

3056 

29  41  33 

3069 

Sun 

E. 

64  40     1 

3156 

63  13    1 

.3170 

61  46  16 

3163 

60  19  47 

3195 

3 

Pollux 

W. 

86  41     5 

9865 

88  14    9 

9874 

89  47     1 

9883 

91   19  42 

9899 

Regulus 

W. 

50    3  53 

9876 

51  36  42 

9885 

53    9  20 

9894 

54  41  47 

9909 

Sun 

E. 

53  10  53 

3953 

51  45  47 

3964 

50  20  53 

3975 

48  56  12 

3985 

4 

Pollux 

W. 

99    0  25 

9931 

100  32    4 

9939 

102    3  33 

9946 

103  34  54 

9953 

Regulus 

W. 

62  21  30 

9940 

6:3  52  58 

9946 

65  24  18 

9954 

66  55  29 

9960 

Sun 

E. 

41  55  45 

3335 

40  32  14 

3345 

39    8  54 

3354 

37  45  45 

3363 

5 

Regulus 

W, 

74  29  26 

9900 

75  59  51 

9995 

77  30  10 

3001 

79    0  22 

9006 

Spica 

W. 

20  26  48 

9096 

21  57    6 

3000 

23  27  19 

3004 

24  57  27 

3008 

Sun 

E. 

30  52  43 

3419 

29  30  40 

3493 

28    8  50 

3434 

26  47  12 

3446 

9 

Sun 

W. 

13  39  58 

3675 

14  57  12 

3647 

16  14  56 

3699 

17  33    7 

3601 

Fomalhaut 

E. 

62    3  23 

3346 

60  40    7 

3356 

59  17    0 

3365 

57  54    3 

3374 

n  Pegasi 

E. 

83  38  10 

3396 

82  15  49 

3309 

80  53  31 

8401 

79  31   16 

3405 

10 

Sun 

W. 

24    8  37 

3536 

25  28  21 

3599 

26  48  13 

3599 

28    8  13 

3515 

Fomalhaut 

E. 

51    2  18 

3434 

49  40  40 

3448 

48  19  18 

3465 

46  58  15 

3489 

a  Pegasi 

E. 

72  41    0 

3494 

71  19  11 

3499 

69  57  27 

3434 

68  35  49 

3439 

11 

Sun 

W. 

34  49  57 

3486 

36  10  38 

3480 

37  31  25 

3474 

38  52  18 

9468 

Fomalhaut 

E. 

40  18  38 

3604 

39    0    8 

3637 

37  42  14 

3675 

36  25    0 

9716 

a  Pegasi 
a  Arietis 

E. 

61  49  25 

3476 

60  28  34 

3485 

59    7  53 

3495 

57  47  23 

9506 

E. 

102  35  37 

3105 

101    7  34 

3109 

99  39  27 

3098 

98  11  15 

9099 

12 

Sun 

W. 

45  38  27 

3436 

47    0    3 

3499 

48  21  47 

3499 

49  43  39 

3414 

a  Pegasi 
a  Arietis 

E. 

51     8  22 

3579 

49  49  25 

3598 

48  30  49 

3691 

47  12  37 

3645 

E. 

90  48  52 

3069 

89  20    5 

3065 

87  51  12 

3058 

86  22  11 

3059 

Jupiter 

E. 

106  59  43 

9997 

105  29  27 

9999 

103  59    4 

9985 

102  28  33 

9980 

13 

Sun 

W. 

56  35  17 

3379 

57  58    6 

3369 

59  21     6 

3351 

60  44  18 

3349 

a  Arietis 

E. 

78  55    9 

3016 

77  25  18 

9010 

75  55  18 

3009 

74  25    8 

9993 

Jupiter 

E. 

94  53  57 

9944 

93  22  34 

9935 

91  51     0 

9997 

90  19  16 

9019 

Aldebaran 

E. 

109  28  22 

3036 

107  58  54 

3096 

106  29  14 

3017 

104  59  22 

9007 

14 

Sun 

W, 

67  43  21. 

3985 

69    7  50 

3379 

70  32  34 

39S9 

71  57  33 

3947 

a  Aquile 

W. 

43  52  43^ 

5160 

44  47  35 

5095 

45  44  11 

4899 

46  42  27 

4783 

a  Arietis 

E. 

66  51  34 

9946 

65  20  16 

9939 

63  48  46 

9998 

62  17    3 

9918 

Jupiter 

E. 

82  37  39 

9869 

81     4  41 

9858 

79  31  28 

9847 

77  58     1 

9835 

Aldebaran 

E. 

97  26  51 

9954 

95  55  40 

9949 

94  24  14 

9930 

92  52  33 

9918 
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GREEK VVICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 
1 

NMD«Mid  DIreottoD 
of  OlOoot. 

Midnight. 

P.L. 

of 

Die 

XVh. 

P.L. 

of 

Diff. 

XVillii. 

P.L. 

of 

DiiL 

XXP* 

P.L. 
of 

Diflr. 

Pollux 

W. 

O           1        tl 

67  46  42 

8734 

0          1       II 

69  22  37 

9746 

78  58  16 

9759 

72*33'36' 

9770 

Regiilus 

W. 

31  14  12 

9700 

32  49  32 

»ni 

34  24  38 

9781 

35  59  31 

9791 

Saturn 

E. 

22  21  28 

9798 

20  46  .58 

9817 

19  12  52 

9835 

17  39  10 

9856 

Spica 
Mabs 

E. 

23    4  43 

9746 

21  29    4 

9700 

19  53  44 

9774 

18  18  42 

9788 

E, 

40  10  49 

8974 

38  40    4 

9989 

37    9  37 

3009 

35  39  27 

3016 

Suif 

E. 

70  30  41 

3104 

69    2  36 

3118 

67  34  48 

3131 

66    7  16 

3145 

2 

Pollux 

W. 

80  26  44 

9099 

82    0  39 

9836 

83  34  20 

9845 

85    7  49 

9855 

Regiilus 

W. 

43  50  41 

9840 

45  24  17 

9840 

46  57  41 

9660 

48  30  53 

9868 

Mam 

E. 

28  12  46 

3089 

26  44  14 

3096 

25  15  59 

3100 

23  48    0 

3191 

Son 

E. 

58  53  32 

3906 

57  27  32 

3919 

56    1  45 

3931 

54  36  12 

3049 

3 

PoUux 

W. 

92  52  11 

9900 

94  24  30 

9909 

95  56  38 

9916 

97  28  36 

9994 

Regulus 

W. 

56  14    3 

9910 

57  46    9 

9917 

59  18    6 

9999 

60  49  sa 

9933 

Sun 

E. 

47  31  43 

3995 

46    7  26 

3306 

44  43  21 

3315 

43  19  27 

3395 

4 

Pollux 

W, 

105    6    6 

9999 

106  37  10 

9065 

108    8    6 

9979 

109  38  54 

9977 

Regulus 

W. 

68  26  32 

9966 

69  57  27 

9973 

71  28  14 

9978 

72  58  54 

9985 

Sun 

E. 

36  2.^  46 

3379 

34  59  58 

3383 

33  37  22 

3393 

32  14  57 

3409 

5 

Regulus 

W. 

80  30  28 

3011 

82    0  27 

3015 

83  30  21 

3090 

85    0    9 

3094 

Spica 

W. 

26  27  30 

3019 

27  57  28 

3015 

29  27  22 

9019 

30  57  11 

3093 

Sun 

E. 

25  25  47 

3458 

24    4  36 

3471 

22  43  39 

3486 

21  22  59 

3509 

9 

Sun 

W. 

18  51  40 

3584 

20  10  32 

3666 

21  29  41 

9566 

22  49    3 

3545 

Fomalhaut 

E. 

56  31  17 

3385 

55    8  43 

3395 

53  46  21 

3407 

52  24  12 

3490 

aPegasi 

£. 

78    9    5 

3406 

76  46  58 

3411 

75  24  54 

3415 

74    2  55 

3419 

10 

Sun 

W. 

29  28  20 

3509 

30  48  34 

3903 

32    8  55 

9497 

33  29  23 

9491 

Fomalhaut 

E. 

45  37  31 

3503 

44  17  10 

3994 

42  57  12 

8547 

41  37  40 

9575 

aPegasi 

E. 

67  14  17 

3446 

65  52  52 

3453 

64  31  35 

3460 

63  10  26 

3467 

11 

Sun 

W. 

40  13  18 

3463 

41  34  24 

3455 

42  55  38 

3449 

44  16  59 

3443 

Fomalhaut 

E. 

35    8  30 

3764 

33  52  50 

3819 

32  38    7 

3880 

31  24  27 

3949 

aPe^i 
a  Anetis 

E. 

56  27    6 

3518 

55    7    2 

3531 

53  47  12 

3545 

52  27  38 

3569 

E. 

96  42  57 

3069 

95  14  34 

3065 

93  46    6 

9060 

92  17  32 

3075 

12 

Sun 

W. 

51    5  40 

3406 

52  27  50 

3308 

53  50    9 

3389 

55  12  38 

3380 

aPegasi 

E. 

45  54  51 

3679 

44  37  34 

3701 

43  20  48 

3734 

42    4  37 

3779 

aArietis 

E. 

84  53    3 

3046 

83  23  47 

3089 

81  54  23 

9039 

80  24  50 

3096 

JunrsK 

E. 

100  57  55 

9073 

99  27    9 

9966 

97  56  14 

9959 

96  25  10 

9060 

13 

Sun 

W. 

62    7  41 

3331 

63  31  17 

3300 

64  55    5 

3309 

66  19    6 

3907 

a  Arietis 

E, 

72  54  47 

9985 

71  24  16 

9976 

69  53  33 

9967 

68  22  39 

9068 

JopiTxa 

E. 

88  47  21 

9900 

87  15  14 

9900 

85  42  55 

9891 

84  10  24 

9880 

Aldebaran 

E. 

103  29  18 

9997 

101  59    1 

9986 

100  28  31 

9976 

98  57  48 

9965 

14 

Sun 

W. 

73  22  47 

3933 

74  48  17 

3919 

76  14    4 

3904 

77  40    8 

3190 

a  Ac^uile 
a  Arietis 

W. 

47  42  17 

4676 

48  43  37 

4574 

49  46  24 

4481 

50  50  33 

4304 

E. 

60  45    7 

9907 

59  12  57 

9897 

57  40  34 

9886 

56    7  57 

9879 

JunTBft 

E. 

76  24  19 

9893 

74  50  21 

9611 

73  16    7 

9196 

71  41  37 

9785 

Aldebaran 

E. 

91  20  37 

9966 

89  48  26 

9893 

88  15  58 

9866 

86  43  13 

9867 
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GRBBISWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 
15 

Name  and  Dirsction 
of  Oltfeot. 

Noon. 

P.L. 
of 

Dlff. 

mii. 

P.L. 
of 

Diff. 

Vlh. 

P.L. 

of 

Dlff. 

iX> 

P.L. 

of 

Dlff. 

Son 

W. 

Oil/ 

79    6  29 

3175 

O          /        // 

80  a3    8 

3159 

8^    0    6 

3143 

sS  27  2!i 

3198 

a  AqiiilflB 

W. 

51  56    0 

4311 

53    2  42 

4935 

54  10  35 

4109 

55  19  37 

4095 

Venus 

W. 

32    5  21 

3149 

33  32  31 

3139 

35    0    2 

3115 

36  27  53 

3008 

a  Arietis 

E. 

54  35    6 

9864 

53    2    1 

9859 

51  28  41 

9849 

49  55    7 

9830 

JUPITXK 

E. 

70    6  50 

9778 

68  31  46 

9758 

66  56  23 

9744 

65  20  42 

9730 

Aldebaran 

E. 

85  10  12 

9853 

83  36  53 

9840 

82    3  17 

9895 

80  29  22 

9811 

16 

Sun 

W. 

90  48  48 

3043 

92  18    8 

3094 

93  47  5] 

3006 

95  17  56 

9987 

a  Aquilae 

W. 

61  20  19 

3803 

62  as  18 

3754 

63  51     8 

3706 

()5    7  49 

8061 

V»NU» 

W. 

43  52  30 

3009 

45  22  32 

9989 

46  52  58 

9970 

48  23  48 

9951 

a  Arietis 

E. 

42    3  42 

9777 

40  28  44 

9768 

38  5.3  34 

9759 

37  18  12 

9750 

JUFITXK 

E. 

57  17  25 

9655 

55  39  44 

9639 

54     1  42 

9893 

52  23  18 

9606 

Aldebaran 

E, 

72  35    4 

9737 

70  59  13 

9799 

69  2:3    2 

9707 

67  46  31 

9891 

17 

Sun 

W. 

102  54  16 

9899 

104  26  45 

9873 

105  59  39 

9853 

107  32  58 

9833 

a  AquilflB 

w. 

71  42  44 

3409 

73    3  51 

3497 

74  25  37 

3393 

75  48     1 

3361 

Venus 

w. 

56    4    7 

9859 

57  37  27 

9839 

59  11  13 

9811 

60  45  26 

9791 

Fomalbaut 

w. 

40  55  48 

3030 

42  25  23 

9981 

43  55  59 

9935 

45  27  33 

9891 

JUPITXK 

E. 

44    5  42 

9594 

42  25    2 

9507 

40  43  59 

9491 

39    2  33 

9475 

Aldebaran 

E. 

59  38  40 

9619 

58    0    2 

9598 

56  21     4 

9583 

54  41  45 

9507 

18 

a  Aqiiilfe 

W. 

82  48  44 

3991 

84  14  28 

3198 

85  40  40 

3175 

87    7  19 

3153 

Venus 

W. 

68  43  17 

9088 

70  20  13 

9667 

71  57  37 

9647 

73  35  28 

9696 

Fomalbaut 

W. 

53  18  25 

9700 

54  54  57 

9674 

56  32  12 

9643 

58  10    8 

9613 

Aldebaran 

£. 

46  20  13 

9B00 

44  39    0 

9489 

42  57  31 

9479 

41  15  48 

9470 

Pollux 

E. 

89  24  56 

9384 

87  40  59 

9366 

85  56  35 

9347 

84  11  44 

9399 

19 

Venus 

W. 

81  51  38 

9987 

83  32  14 

9506 

85  13  16 

9489 

86  54  45 

9471 

Fomalbaut 

W. 

66  29  30 

9481 

68  11  10 

9458 

09  53  23 

9435 

71  36    8 

9413 

aPegasi 

W. 

46  48  53 

9848 

48  22  18 

9798 

49  56  49 

9750 

51  32  22 

9707 

Pollux 

E. 

75  20  48 

9938 

73  33  17 

9990 

71  45  20 

9904 

69  56  58 

9186 

20 

Fomalbai  t 

W. 

60  17  15 

9318 

82    2  48 

9309 

83  48  45 

9986 

85  as  5 

9979 

a  Pegasi 

W. 

59  43  35 

9697 

61  24  10 

9498 

63    5  26 

9471 

64  47  20 

9446 

Pollux 

E. 

60  48  55 

9108 

58  58    8 

9094 

57    7    0 

9080 

55  15  30 

9067 

Regulus 

E. 

97  30  15 

9113 

95  39  36 

9098 

93  48  34 

9085 

91  57  11 

9079 

31 

aPe^i 
a  Anetis 

W. 

73  24  58 

9345 

75    9  52 

9330 

76  55    8 

9315 

78  40  45 

9303 

W. 

29  58  42 

9183 

31  47  35 

9167 

33  37    8 

9133 

35  27  17 

9111 

Pollux 

E. 

45  53  13 

9010 

43  59  55 

9001 

42    6  23 

1993 

40  12  37 

1985 

Regulus 

E. 

82  35  27 

9014 

80  42  15 

9005 

78  48  48 

1990 

76  55    7 

1988 

22 

aPeji^i 
a  Anetis 

W. 

87  32  38 

9904 

89  19  31 

9960 

91    6  30 

9958 

92  53  32 

9967 

W. 

44  44  52 

9041 

46  37  22 

9039 

48  30    6 

9095 

50  23    1 

9019 

Jupitek 

W. 

29    5  24 

1970 

30  59  45 

1963 

32  54  17 

1958 

34  48  58 

1953 

Regulus 

E. 

67  24     1 

1960 

65  29  24 

1957 

63  34  42 

1955 

61  39  57 

1954 

23 

a  Arietis 

W. 

59  49  16 

9009 

61  42  37 

9009 

63  35  57 

9019 

65  29  13 

9015 

Jupiter 

W. 

44  23  35 

1948 

46  18  32 

1950 

48  13  25 

1953 

50    8  13 

1957 

Aldeban  n 

W. 

29  53  34 

9189 

31  42  28 

9109 

33  31  53 

9147 

a5  21  41 

9134 

Regulus 
Spica 

E. 

52    6    9 

1981 

50  11  .33 

1965 

48  17    3 

1970 

46  22  41 

1075 

E. 

106    5  56 

1951 

104  11     4 

1954 

102  16  17 

1958 

100  2[  37 

1903 
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GEBENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 
15 

Naroo  uid  Diroetion 
of  Objoot. 

Midnight. 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

DUU 

XVIUb. 

P.L. 

of 

DIfll 

XXP«- 

P.L. 
of 

Dur. 

SUR 

W. 

84  54  59 

3111 

O           i       tt 

86  22  55 

3004 

O          <        It 

87  51  12 

3078 

89  19  49 

3060 

a  Aquile 

W. 

56  29  44 

4030 

57  40  54 

3968 

58  53    5 

3011 

60    6  14 

3868 

Venob 

W. 

37  56    5 

3081 

39  24  38 

3063 

40  53  33 

3045 

42  22  50 

3096 

a  Arietis 

E. 

48  21  18 

9819 

\^  47  15 

9808 

45  12  58 

9798 

43  38  27 

9787 

JOPITBK 

E. 

63  44  42 

9716 

62    8  23 

9701 

60  31  44 

9886 

58  54  45 

9670 

Aldeboran 

E. 

78  55    9 

9797 

77  20  37 

9780 

75  45  46 

9767 

74  10  35 

9789 

16 

Son 

W. 

96  48  25 

9980 

98  19  17 

9960 

99  50  32 

9931 

101  22  12 

9919 

a  AquilaB 

W. 

66  25  18 

3817 

67  43  34 

3576 

69    2  34 

3636 

70  22  18 

3498 

VxifDS 

w. 

49  55    2 

9931 

51  26  41 

9919 

52  58  44 

9899 

54  31  13 

9873 

a  Arietis 

E. 

35  42  41 

9745 

34    7     1 

9740 

32  3J  14 

9737 

30  55  23 

9736 

JUPITBR 

E. 

50  44  32 

9591 

49  .5  24 

9674 

47  25  53 

9557 

45  45  59 

9540 

Aidebann 

E. 

66    9  39 

9875 

64  32  26 

9680 

62  54  52 

9644 

61  16  57 

9688 

17 

Sun 

W. 

109    643 

9813 

110  40  54 

9794 

112  15  30 

9773 

113  50  33 

9754 

a  Aqiiilie 

W. 

77  11    2 

3331 

78  34  38 

3301 

79  58  48 

3974 

81  23  30 

3947 

Vbfius 

W. 

62  20    6 

9770 

63  55  13 

9760 

65  30  47 

9799 

67    6  48 

«708 

Fomalhaut 

W. 

47    0    3 

9861 

48  33  25 

9811 

50    738 

9775 

51  42  38 

9740 

JUPITBK 

E. 

37  20  44 

9458 

35  38  32 

9443 

33  55  58 

9496 

32  13    1 

9411 

Aldebaran 

E. 

53    2    5 

9553 

51  22    6 

9539 

49  41  47 

9595 

48    1    9 

9519 

18 

a  AquilaB 

W. 

88  34  24 

3134 

90     1  52 

31 15 

91  29  43 

3009 

92  57  54 

3083 

Venus 

W. 

75  13  47 

9608 

76  52  34 

9666 

78  31  48 

9986 

80  11  29 

9546 

Fomalhaut 

W. 

59  48  45 

9086 

61  28    1 

9668 

63    7  54 

9531 

64  48  24 

9505 

Aldebaran 

E. 

39  33  53 

9469 

37  51  47 

9457 

36    9  33 

9453 

34  27  13 

9469 

Pollux 

E. 

82  26  27 

9310 

80  40  42 

9999 

78  54  31 

9974 

77    7  53 

9958 

19 

Vbkub 

W. 

88  36  39 

9453 

90  18  59 

9436 

92    1  43 

9418 

93  44  52 

9401 

Fomalhaut 

W. 

73  19  24 

S309 

75    3  10 

9379 

76  47  25 

9353 

78  32    7 

9335 

aPegaai 

W. 

53    8  53 

9086 

54  46  19 

9697 

56  24  37 

9609 

58    3  43 

9560 

Pollux 

E. 

68    8  10 

9170 

66  18  57 

9154 

64  29  20 

9138 

62  39  19 

9193 

20 

Fomalhaut 

W. 

87  21  45 

9950 

89    8  45 

9946 

90  56    4 

9836 

92  43  .'19 

9995 

aPegaai 

W. 

66  29  49 

9499 

68  12  52 

9401 

69  56  26 

9380 

71  40  29 

9369 

Pollux 

E. 

53  23  40 

9054 

51  31  30 

9049 

49  39    2 

9031 

47  46  16 

9690 

Regulus 

E. 

90    5  28 

9060 

88  13  25 

9048 

66  21     3 

9936 

84  28  23 

9035 

21 

aPe^i 

W. 

80  26  40 

9999 

82  12  51 

8983 

83  59  16 

9975 

85  45  52 

9968 

aAnetis 

W. 

37  17  59 

9093 

39    9    9 

9077 

41     0  43 

9064 

42  52  38 

9osa 

Pollux 

E. 

38  18  39 

1978 

36  24  30 

1979 

34  30  12 

10ff7 

32  35  46 

1963 

Regulus 

E. 

75    1  14 

1981 

73    7  10 

1974 

71  12  55 

1988 

09  18  32 

1964 

22 

aPe^fasi 
aAnetis 

W. 

94  40  35 

9956 

96  27  37 

9980 

98  14  35 

9981 

100    1  28 

9970 

W. 

52  16    6 

9015 

54    9  17 

9011 

56    2  34 

9000 

57  55  54 

9006 

JUPITBK 

W. 

36  43  46 

1900 

38  38  40 

1948 

40  33  37 

1048 

42  28  36 

1048 

RegiiluH 

E. 

59  45  10 

1963 

57  50  22 

1954 

55  55  .35 

1065 

54    0  50 

1958 

23 

a  Arietis 

W. 

67  22  24 

9019 

69  15  28 

9095 

71     8  23 

9031 

73    1    9 

9038 

W. 

52    2  55 

1989 

53  57  29 

1966 

55  51  53 

1975 

57  46    7 

1983 

Aldebaran 

w. 

37  n  48 

9196 

39    2    8 

9190 

40  52  37 

9118 

42  43  12 

9115 

Re|piluB 
Spica 

E. 

44  28  28 

1969 

42  34  26 

1998 

40  40  36 

1988 

38  47    0 

9008 

E. 

98  27    4 

1989 

96  32  41 

1975 

94  38  28 

1983 

92  44  27 

1091 
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GEBBNWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

• 

P.L. 

P.L. 

P.  L. 

P.  L. 

o  S 

Nain«  and  Dlieetloii 

Noon. 

of 

mh. 

of 

Vlh. 

of 

Kh. 

of 

1* 

24 

of  Objeet. 

Dlff. 

Diff. 

Dlff. 

Dlff. 

a  Arietis 

W. 

O           1         II 

74  53  44 

9046 

O         /        // 

76  46    6 

9055 

0          1" 

78  38  15 

9064 

Oil' 

80  30    9 

9075 

JUPfTER 

W. 

59  40    8 

1991 

61  33  56 

9000 

63  27  30 

9010 

65  20  48 

9091 

Aldebaran 

W. 

44  33  48 

9116 

46  24  23 

9118 

48  14  54 

9199 

50    ^  19 

9196 

Spica 

E, 

90  50  38 

9000 

88  57    3 

9010 

87    3  44 

9090 

85  10  41 

9031 

Saturn 

E. 

91  51  45 

9093 

89  58  47 

9033 

88    6    5 

9044 

86  13  39 

9055 

25 

a  Arietis 

W. 

89  45  12 

9138 

91  35  13 

9153 

93  24  51 

9160 

95  14    6 

9184 

JUPITBR 

W. 

74  42  49 

9085 

76  34  12 

9098 

78  25  14 

9113 

80  15  53 

9199 

Aldeharan 

W. 

59  14  41 

9179 

61     3  50 

9184 

62  52  41 

9197 

64  41   13 

9910 

Spica 

E. 

75  50    2 

9096 

73  58  56 

9110 

72    8  12 

9195 

70  17  51 

9140 

Sathrw 

E. 

76  56    4 

9190 

75    5  35 

9134 

73  15  28 

9149 

71  25  44 

9165 

Mars 

£. 

108  41  12 

9306 

106  55  21 

9391 

105    9  52 

9337 

103  24  46 

9353 

26 

Jupiter 

W. 

89  23    0 

9919 

91  11     9 

9931 

92  58  51 

9948 

94  46    7 

9967 

Aldebaran 

W. 

73  38  36 

9366 

75  24  56 

9303 

77  10  51 

9390 

78  56  21 

9338 

Pollux 

W. 

29  38  37 

9930 

31  26  20 

9947 

33  13  38 

9964 

35    0  30 

9981 

Spica 

E. 

61  12  11 

9995 

59  24  20 

9943 

57  36  56 

9960 

55  49  58 

9979 

Saturn 

E. 

62  23  12 

9950 

60  35  59 

9968 

58  49  12 

9987 

57    2  53 

9305 

Mars 

E. 

94  45  20 

9441 

93    2  43 

9459 

91  20  32 

9478 

89  38  48 

9497 

Antares 

E. 

107    5  32 

9KI3 

105  17  38 

9941 

103  30  1 1 

9959 

101  43  11 

9977 

27 

Aldebaran 

W. 

87  37  22 

9499 

89  20  15 

9448 

91     2  41 

9467 

92  44  40 

9487 

Pollux 

W. 

43  48  16 

9374 

45  32  28 

9399 

47  16  14 

9419 

48  59  32 

9430 

Spica 

E. 

47     1  56 

9373 

45  17  42 

9391 

43  33  55 

9411 

41  50  36 

9431 

Saturn 

E. 

48  18    9 

9401 

46  34  36 

9499 

44  51  32 

944! 

43    8  55 

9461 

Mars 

E. 

81  16  56 

9586 

79  37  56 

9616 

77  59  2;i 

9637 

76  21   18 

9657 

Antares 

E. 

92  54  54 

9370 

91  10  36 

9389 

89  26  46 

9408 

87  43  23 

9497 

Sun 

E. 

120  21  39 

9793 

118  45  30 

9743 

117    9  47 

9783 

115  34  30 

9783 

28 

Pollux 

W. 

57  29  25 

9594 

59  10    5 

9543 

60  50  19 

9561 

62  30    8 

9579 

Regulus 

W. 

20  59  39 

9579 

22  39  13 

9586 

24  18  29 

9598 

25  57  27 

9619 

Spica 

E. 

33  20  51 

9596 

31  40  14 

9545 

30    0    4 

9564 

28  20  20 

9583 

Sat CRN 

E. 

34  42  57 

9569 

33    3  10 

9583 

31  23  51 

9604 

29  45     I 

9095 

Mars 

E. 

68  17  38 

9757 

66  42  14 

9777 

65    7  16 

9797 

63  32  44 

9817 

Antares 

E. 

79  13  11 

9599 

77  32  28 

9540 

75  52  11 

9559 

74  12  19 

9577 

Sun 

E. 

107  44  40 

9883 

106  12    0 

9903 

104  39  45 

9993 

103    7  55 

9949 

29 

Pollux 

W. 

70  43    5 

9666 

72  20  30 

9684 

73  57  32 

9700 

75  34  12 

9716 

Regulus 

W. 

34    7  25 

9686 

35  44  24 

9701 

37  21    2 

9716 

38  57  20 

9731 

Mars 

E. 

55  46  22 

9919 

54  14  18 

9931 

52  42  38 

9948 

51   11  20 

9966 

Antares 

E. 

65  59    8 

9665 

64  21  41 

9661 

62  44  36 

9698 

61    7  54 

9714 

Sun 

E. 

95  34  51 

3037 

94    5  24 

3056 

92  36  20 

3073 

91    7  38 

3091 

80 

Pollux 

W. 

83  32  18 

9799 

85    6  56 

9807 

86  41  15 

9691 

88  15  16 

9634 

Regulus 

W. 

46  53  59 

9603 

48  28  23 

9817 

50    2  29 

9830 

51  36  18 

9844 

Mars 

E. 

43  4C  22 

3059 

42  11  13 

3060 

40  42  25 

3084 

39  13  56 

3101 

Antares 

E. 

53    9  37 

9791 

51  34  57 

9806 

50    0  36 

9819 

48  26  33 

9833 

Sun 

E. 

83  49  22 

3175 

82  22  43 

3190 

80  56  22 

3905 

79  30  19 

3990 

31 

Regulus 

W. 

59  21  16 

9903 

60  53  31 

9915 

62  25  31 

9995 

63  57  18 

9935 

Antares 

E, 

40  40  30 

9894 

39    8    4 

9906 

37  35  53 

9916 

96    355 

9997 

Suit 

E, 

72  24  20 

3989 

70  59  56 

3301 

69  35  46 

3314 

68  11  51 

3395 

xvm. 
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GEEEirWIOH  MEAN  TIME. 


LDNAB  DISTANCES. 


24 


25 


26 


27 


28 


29 


30 


31 


If  anie  Mid  Direotlon 
of  OliiJeoi. 


a  Arietta  W. 

JupiTxa  W. 

Aldttbaran  W. 

8pica  £ . 

Saturn  E . 

a  Arietis  W. 

JrPITEK  W. 

Aldebaran  W. 

Spica  E . 

Satorn  E  . 

Mars  £ . 

jupitxr  w. 

Aldebaran  W. 

Pollux  W. 

Spica  E . 

Saturn  £ . 

Mars  £ . 

Aotares  £ . 

Aldebaran  W. 

Pollux  W. 

Spica  £  • 

Saturn  £ . 

Mara  £ . 

Antares  E . 

Sun  £. 

Pollux  W. 

Regulua  W. 

Spica  E . 

Saturn  E . 

Mars  E. 

Antares  £  • 

Sun  E. 

Pollox  W. 

Regulua  W. 

Mars  E  . 

Antares  £. 

Sun  E. 

Pollux  W. 

Regulua  W. 

Mars  £. 

Antares  £ . 

Sun  £. 

Regulua  W. 

Antares  £ . 

Sun  £• 


P.L. 

Midnight. 

of 

DIff. 

85  2l'  46 

9086 

67  13  50 

9039 

51  55  35 

9135 

83  17  55 

9043 

84  2J  30 

9006 

^258 

99U0 

82    6    8 

9145 

66  29  25 

9995 

68  27  53 

9157 

69  36  24 

9181 

101  40    4 

9370 

96  32  55 

8985 

80  41  25 

8355 

36  46  57 

8300 

54    3  27 

9997 

55  17    1 

9394 

87  57  31 

9517 

99  56  37 

8906 

94  26  12 

9506 

50  42  24 

9449 

40    7  45 

9450 

41  26  47 

9481 

74  43  40 

9677 

86    027 

9446 

113  59  40 

9803 

64    932 

9507 

27  36    6 

9096 

26  41    2 

9603 

28    6  40 

9646 

61  58  38 

S836 

72  32  52 

9505 

101  36  30 

9069 

77  10  31 

9739 

40  33  19 

9746 

49  40  25 

9964 

59  31  33 

9731 

89  39  17 

3100 

89  49    0 

9847 

53    9  49 

9866 

37  45  47 

3116 

46  52  48 

9845 

78    4  34 

3836 

65  28  52 

9946 

34  32  11 

9938 

66  48    9 

3338 

• 

P.L. 

XY1». 

of 

Diff. 

8l  13    6 

9006 

69    634 

0044 

53  45  41 

9143 

81  25  28 

S056 

82  29  39 

9070 

98  51  25 

9317 

83  55  59 

9161 

68  17  16 

9930 

66  38  20 

9179 

67  47  28 

9108 

99  55  46 

^    8397 

98  19  16 

9304 

8226    4 

8374 

38  32  57 

9318 

52  17  23 

9316 

53  31  36 

9343 

86  16  41 

9537 

98  10  30 

9314 

96    7  17 

9585 

52  24  49 

9468 

38  25  21 

9469 

39  45    7 

9509 

73    6  29 

9687 

84  17  58 

9465 

112  25.16 

8893 

65  48  31 

9615 

29  14  26 

9640 

25    2  10 

9691 

26  28  48 

9688 

60  24  57 

9855 

70  53  50 

8619 

100    5  29 

9981 

78  46  28 

8747 

42    8  58 

9761 

48    9  52 

3001 

57  55  34 

8746 

88  11  18 

3195 

91  22  27 

9860 

54  43    4 

8860 

36  17  57 

3139 

45  19  19 

8859 

76  39    6 

3940 

67    0  13 

9954 

33    0  40 

9947 

65  24  41 

3346 

xvmh. 


o 

86 


§ 


70  58  59 

55  35  35 

79  33  19 

80  38  7 

100  39  27 

85  45  25 

70  4  46 

64  49  11 

65  58  57 
98  11  52 

100  5  10 
84  10  16 
40  18  30 

50  31  47 

51  46  39 
84  36  19 

96  24  51 

97  47  55 
54  6  47 
36  43  24 
38  3  56 

71  29  45 
82  35  56 

110  51  18 

6727  6 

30  52  26 

23  23  44 

24  51  25 
58  51  41 
69  15  12 

98  34  53 

80  22  5 
4d  44  17 
46  39  41 

56  19  55 

86  43  39 

92  55  37 
56  16  3 
34  50  26 
43  46  7 
75  13  55 

68  31  23 

31  29  21 
64  1  25 


P.L. 

of 
BiJL 


9111 
8057 
8158 
9066 


9935 
9178 
9954 
9190 
9315 
9404 


8337 


8545 

8467 


9717 
8404 


8874 


3000 

8763 
9775 
9018 
9761 
3143 

8873 


9147 
8071 


9967 


XXfh- 


« 


87  54  51 

72  51  4 
57  25  15 

77  41  30 

78  46  55 

102  27  3 
87  34  25 
71  51  53 

63  0  28 

64  10  52 

96  28  23 

101  50  36 
85  54  2 
42  3  36 
48  46  :)8 
50  2  10 
82  56  24 
94  39  39 

99  28  6 
55  48  19 

35  1  54 

36  23  12 
69  53  28 

80  54  20 
109  17  46 

69  5  17 

32  30  6 
21  45  43 
23  14  32 
57  18  49 
67  36  58 

97  4  40 

81  57  21 
45  19  17 
45  9  51 
54  44  36 
85  16  21 

94  28  31 
57  48  47 

33  23  13 
42  13  11 

73  49  0 

70  2  21 
29  58  14 
62  38  22 


P.L. 

of 

DifT. 


9196 
9070 
9161 
9081 
8105 


8105 
9970 
8907 
9939 
9499 

9349 
9410 
9355 
9353 


9576 
9351 

9564 
9505 
9507 
9549 
9738 


8671 
8658 

8718 


8646 
80J0 

9770 


9776 
3156 


3163 
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GRBBMWIOH  MEAN  TIME. 

JANUABY. 

FEBRUABY. 

1 

e 

1 

Apparent 

Sight 
Aaoenaion. 

Var.of 
B.A. 
fori 
Hoar. 

Apnarent 
DeoUnation. 

Var.of 
Decl. 
fori 
Hoar. 

tfsridlan 

PMMg^. 

1 

0 

1 

Apparent 

Right 
Aaoensioii. 

Var.of 
B.A. 
for  1 
Hoar. 

Apparent 
Deelination. 

Var.of 
Decl. 
fori 
Honr. 

MsridiMD 
PaMage. 

Kocn. 

JvOOfl. 

iroofi. 

Nomi. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m    a 
17  11  17.82 

8 

+10.854 

O       /         // 

-21  10    4.8 

it 
-94.54 

h    m 
22  26.3 

h    m     a 
20  19  17.19 

II 
-1-17.018 

0     1      tt 
-21  27  23.7 

+40.53 

h    m 
93  34.4 

9 

17  15  46.26 

11.494 

21  23  50.4 

34.90 

22  27.0 

2 

20  26    6.13 

17.060 

21    8   4.3 

50.00 

93  37.3 

3 

17  20  25.71 

11.838 

21  37  23.5 

33.51 

22  28.0 

3 

20  32  56.03 

17.000 

20  47  19.3 

53.07 

93  40.2 

4 

17  25  17.90 

19.403 

21  50  36.5 

39.59 

22  29.1 

4 

20  39  46.84 

17.135 

20  25    8.1 

67.97 

93  43.2 

6 

17  30  20.71 

19.895 

22    3  22.3 

31.95 

22  30.4 

5 

20  46  38.48 

17.168 

90    130.4 

00.88 

23  46.1 

6 

17  35  33.17 

+13.908 

-22  15  34.8 

-90.75 

22  31.8 

6 

20  63  30.90 

< 

+17.100 

-19  36  25.9 

+04.60 

93  49.1 

7 

17  40  54.39 

13.650 

22  27    8.7 

98.04 

22  33.3 

7 

21    0  24.03 

17.888 

19   9  54.2 

08.14 

23  52.0 

8 

17  46  23.59 

13.873 

22  37  69.2 

96.14 

22  34.9 

8 

91    7  17.84 

17.955 

18  4165.3 

71.78 

23  55.0 

9 

17  52    0.07 

14.183 

22  48    1.9 

94.04 

22  36.7 

9 

21  14  12.28 

17.981 

18  12  29.0 

75.43 

23  58.0 

10 

17  57  43.21 

14.490 

22  57  13.0 

91.89 

22  38.6 

10 

21  21    7.31 

17.305 

17  41  34.8 

70.08 

11 

18    3  32.47 

+14.879 

-23    5  29.2 

-19.48 

22  40.5 

11 

21  28   2.90 

+17.897 

-17   9  13.0 

+89.73 

0    1.0 

12 

18    9  27.33 

14.808 

23  12  47.2 

17.00 

22  42.6 

12 

21  34  59.00 

17.948 

16  35  24.0 

86.87 

0    4.0 

13 

18  15  27.33 

15.101 

23  19    4.3 

14.41 

22  44.7 

13 

21  41  56.56 

17.308 

16    0    7.6 

90.00 

0    7.0 

U 

18  2132.06 

15.900 

23  24  18.0 

11.79 

22  46.9 

14 

21  48  52.63 

17.989 

16  23  24.2 

03.61 

0  10.0 

15 

182741.13 

15.485 

23  28  26.1 

8.94 

22  49.2 

16 

21  55  49.87 

17.306 

14  45  14.7 

07.10 

0  13.0 

16 

18  33  54.24 

+15.096 

-23  31  26.6 

-6.08 

22  51.6 

16 

22    2  47.61 

+17.407 

-14    5  39.6 

+100.74 

0  16.0 

17 

18  40  11.05 

15.774 

23  33  17.6 

3.15 

22  54.0 

17 

22    9  45.37 

17.414 

13  24  39.8 

104.94 

0  19.1 

18 

18  46  31.26 

15.010 

23  33  57.2 

-0.15 

22  56.4 

18 

22  16  43.36 

17.417 

12  42  16.7 

107.67 

0  22.1 

19 

18  52  54.63 

10.036 

23  33  24.2 

+  9.01 

22  58.9 

19 

22  23  41.34 

17.414 

1 1  68  32.0 

111.04 

0  25.1 

20 

18  59  20.93 

10.153 

23  31  37.1 

0.09 

23    1.4 

20 

22  30  39.15 

17.403 

11  13  27.8 

114.30 

0  28.1 

21 

19    5  49.91 

+10.901 

-2:)  28  34.6 

+  9.19 

23    4.0 

21 

22  37  36.62 

+17.384 

-10  97    6.8 

+117.44 

0  31.2 

22 

19  1221.38 

10.300 

23  24  15.4 

19.41 

23    6.7 

22 

22  44  33.50 

17.354 

9  39  32.0 

190.45 

0  34.2 

23 

19  18  55.14 

10.459 

23  18  38.5 

15.07 

23    9.3 

23 

22  51  29.51 

17.311 

8  50  46.6 

183.90 

0  37.2 

24 

19  25  31.02 

10.537 

23  1 1  42.8 

18.97 

23  12.0 

24 

22  58  24.30 

17.951 

8    0  55.5 

195.09 

0  40.1 

25 

19  32    8.85 

10.015 

23    3  27.5 

99.31 

23  14.7 

25 

23    6  17.41 

17.171 

7  10    4.2 

198.31 

0  43.1 

26 

19  38  48.49 

+10.088 

-22  53  51.7 

+95.08 

23  17.5 

26 

23  12   8.34 

+17.060 

-  6  18  19.0 

+130.49 

0  46.0 

27 

19  45  29.80 

10.755 

22  42  64.6 

90.00 

23  20.2 

27 

23  18  66.50 

16.090 

5  25  46.9 

139.10 

0  48.9 

28 

19  52  12.65 

10.810 

22  30  35.3 

89.53 

23  23.0 

28 

23  25  41.13 

16.775 

4  32  37. 1 

133.57 

0  51.7 

29 

19  58  56.92 

10.879 

22  16  53.1 

35.00 

23  25.9 

29 

23  32  21.40 

16.574 

3  38  69.0 

134.53 

0  54.4 

30 

20    5  42.50 

10.095 

22    1  47.5 

30.48 

23  28.7 

30 

23  38  56.35 

16.330 

2  46    3.5 

135.00 
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13 

9  19  16.01 

7.688 

14  44    9.0 

68.49 

59.8 

13 

8  55  15.11 

4.606 

13  17  25.1 

55.09 

93  91.9 

U 

9  99  13.34 

7.067 

14  17   5.7 

68.83 

[51.8 

14 

8  53  34.16 

3.798 

13  39  13.9 

63.99 

23  16.0 

16 

9  34  56.05 

6.469 

13  50  43.4 

64.98 

150.6 

15 

8  59  16.93       9.606 

14    0  97.1 

09.06 

23  11.2 

16 

9  27  93.74 

•1-6.635 

-1-13  95   8.6 

-68.86 

149.1 

16 

8  5195.59   -1.579 

-••14  90  46.8 

-K49.46 

23    6.8 

17 

9  99  36.01 

5.184 

13   0  98.3 

60.45 

147.4 

17 

8  51    1.99 

-0.384 

14  39  55.8 

46.16 

23   3.0 

18 

9  31  39.43 

4.615 

19  36  49.4 

67.74 

145.3 

18 

8  51    7.54 

-t- 0.653 

14  57  37.5 

49.91 

99  59.6 

19 

9  33  19.57 

3.897 

19  14  19.1 

54.73 

143.0 

19 

8  51  43.99 

9.198 

15  13  37.0 

37.65 

99  56.8 

90 

9  34  35.96 

3.199 

115:)   5.0 

51.40 

140.5 

90 

8  59  49.75 

3.489 

1 

15  97  40.1 

39.56 

99  54.4 

91 

9  35  49.16 

•••9.394    -l-ll  33  14.6 

-47.75 

137.6 

91 

1 
854  97.41    -1-4.718 

-1-15  39  33.9 

-1-96.86 

99  59.6 

99 

9  36  30.73 

1.651       II  14  55.8 

43.77 

1  34.4 

99 

8  56  36.14 

6.008 

15  49   6.5      90.76 

99  51.3 

93 

9  37    1.99 

0.888 

10  5816.9 

39.47 

131.0 

93 

8  59  15.59 

7.975 

15  56    6.9  <     14.91 

99  50.5 

94 

937  13.49 

•l-O.ltt       10  43  94.0 

34.84 

197.3 

94 

9   9  95.06 

8.868 

16    0  95.7        7.99 

99  50.9 

9S 

9  37    7.08 

-0.658*     10  30  96.7 

99.88 

19:i.9 

95 

9   6   3.59 

9.686 

16    1  54.1     -1-  0.04 

99  50.3 

96 

9  36  41.88 

-  1.449   -flO  19  39.9 

-M.69 

1  18.8 

96 

9  10   9.96  1 -1-10.805 

•1-16    0  95.1    -7.49 

99  50.9 

97 

9  35  57.87 

9J94      10  10  47.3 

19.07 

1  14.9 

97 

9  14  49.67 

11.888 

15  55  59.8;     15.99 

29  51.9 

98 

9  34  55.91 

9.986      10    4  18.8 

13.97 

1    9.9 

98 

9  19  40.00  i    19.876 

16  48  13.3*    93.06 

22  53.3 

99 

9  33  34.23 

3.749;     10    0  19.1 

7.96 

1    3.9 

99 

9  95   0.07]    13.781 

15  37  94.4       31.00 

99  55.0 

30 

9  31  56.51 

4.479        9  58  31.7 

-  1.06 

0  58.3 

30 

9  30  40.80     14.507 

1 

15  23  25.5      38.90 

99  57.0 

31 

9  99  59.91 

-5.153    4-  9  59  91.0 

•1-5.90 

0  59.5 

31 

9  36  40.00  '  •••15.391 

•••15    6  18.3    -46.68 

99  59.3 

39 

9  27  48.59 

-5.780    -l-IO   9  41.3 

4-11.50 

0  46.4 

:)9 

9  49  55.43  '  •••15.949 

•••14  46    6.6    -54.96 

93    1.9 

> 

B»jef  theHontli. 

5tli. 

.  tOth. 

;    d'.9 

10.3 

1 

Uth.  ! 

lOth. 

95Ui. 

5:0 
13.4 

SOth. 

5:4 
14.3 

Daj  of  tho  Month. 

4th. 

9th. 

;    ^5 

t    14.4 

14th. 

It 
5.0 

13.3 

19th. 

li 
11.7 

1 
14th., 99th. 

8«i 

!Ho 

• 

Bidiameter   .  . 
r.  Pmimllax    .  . 

9.4 

4:2 
11.3 

19.3 

S^midiameter   .  . 
Hor.  Parallax    .  . 

is 
10.1 

i:3 

JTb- 

<    ti 

1 

I  dfB  -f  preflssd  to  th%  hoariy  ehaaga  of  diwltii>linn  tadlorteo  1 

»M  amililUriMlnil       ThAalffii_liMll#M*jiat.hatnnr*1i  iIaaIIiiaIH 

ihmit  north  daoHnatlwM  1 
lima  mn  dagrif**^  ^''^ ' 

• 

g>  incrwaatng  and  ao 
lOQth  d^irlinatliNit  in 

athdaolma- 

- 
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MERCURY,  1893. 


GEBBNWIOH  MBA2T  TIME. 


SEPTEliBER. 


•S 

ca 

o 

o 

p 


Apparent 

Sight 
Atoenaioii. 


ifoon. 


h    m     • 
9  42  65.43 

9  49  24.78 

9  56   5.81 

10    2  56.33 

10    9  54.24 


1 
2 
3 
4 
5 

6  10  16  57.63 
7!  10  24  4.71 
8'  10  31  13.92 
9  I  10  38  23.91 
10    10  45  33.50 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


10  52  41.70 

10  59  47.72 

11  6  50.92 
II  13  50.80 
1 1  20  47.00 

1 1  27  39.27 
1 1  34  27.45 
11  41  11.46 
II  47  51.28 
II  54  26.94 


21 
22 
23 


12  0  58.53 
12  7  26.17 
12  13  49.99 
24  12  20  10.14 
25'  12  26  26.79 


26!  13  32  40.12 
27!  12  38  50.32 
28 ;  12  44  57.60 
29  12  51  9.11 
30^  ^2  57  4.06 

31  13    3    3.62 

32  13    9    0.98 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


• 
+15.848 

ie.489 

10.889 

17.873 

17.540 

4*17.790 
17.850 


17. 

17.815 

17.877 

417.801  I 

I 


17.( 
17.567 
17.480 
17.861 

•i-17.084 
16.891 
16.746 
16.678 
16.400 

+16.833 
16.071 
15.815 
15.766 
15.1 


+15.468 
15.363 
15.844 
15.133 
15.030 

+14.83&  I 
+14.846 


Apparent 
BeoUnation. 

Var.of 
Deel. 
fori 
Hoar. 

Koon. 

Noon. 

O       1         II 

+14  46    6.6 

II 
-54.86 

14  22  55.9 

61.58 

13  56  53.5 

68.55 

13  28    8.7 

75.18 

12  56  51.6 

81.84 

+12  23  13.3 

-  86.87 

1 1  47  26.0 

91.96 

11    9  42.2 

86.58 

10  30  14.1 

100.68 

9  49  13.8 

104.97 

+  9    6  53.1 

-107.38 

8  23  23.4 

110.03 

7  38  55.1 

118.96 

6  53  38.0 

114.10 

6    7  41.2 

115.58 

+  5  21  12.8 

-116.73 

4  34  20.6 

117.58 

34711.1 

118.16 

2  59  50.8 

118.50 

2  12  24.9 

118  J8 

+  1  24  58.5 

-118.55 

+  0  37  36.1 

118.88 

-  0   9  38.3 

117.68 

05641.3 

117.34 

1  43  29.6 

116.60 

-2  30    0.1 

-115.87 

3  16  10.6 

114.96 

4    1  58.5 

113.98 

4  47  21.5 

118.89 

5  32  17.9 

111.76 

-  6  16  45.6 

-110.54 

-  7    0  43.1 

-108  J4 

Msridian 


h 
23 

23 

23 


m 
1.9 

4.6 

7.5 


23  10.6 
23  13.7 

23  16.8 
23  20.0 
23  23.3 
23  26.4 
23  29.7 

23  32.9 
23  36.0 
23  39.1 
23  42.1 
23  45.0 

23  47.9 
23  50.7 
23  53.4 
23  56.0 
23  58.6 


0  1.2 

0  3.6 

0  6.0 

0  8.3 

0  10.6 
0  12.9 
0  15.1 
0  17.2 
0  19.3 

0  21.3 
0  23.3 


Daj  of  the  Month. 


Hor.  Parallax 


•     •     • 


•     •    • 


8d. 

8th. 

ISth. 

tSth. 

98d. 

2:4 
6.3 

£9 
7.8 

2.7 
7.1 

6.7 

6.4 

S8th. 


4 

6.3 


OCTOBER. 


5 

O 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Kght 
Aaoenaion. 

Var.of 
R.A. 
fori 
Hoar. 

Noon. 

Jfoon. 

h    m     0 

II 

13    3    3.62 

+14.83& 

13    9    0.98 

14.646 

13  14  56.29 

14.764 

13  20  49.72 

14.600 

13  26  41.45 

14.099 

13  3231.62 

+14.550 

13  38  20.33 

14.508 

13  44    7.73 

14.450 

13  49  53.93 

14.408 

13  55  39.03 

14.356 

14    1  23.12 

+14.318 

14    7    6.28 

14.800 

14  12  48.57 

14.845 

14  18  30.03 

14.910 

14  24  10.67 

14.177 

14  29  50.51 

+14.144 

14  35  29.56 

14.110 

14  41    7.77 

14.074 

14  46  45.07 

14.086 

14  52  21.39 

13.089 

14  57  56.62 

+13.843 

15   3  30.61 

13.888 

15   9    3.18 

13.884 

15  14  34.09 

13.7S0 

15  20    3.08 

13.664 

15  25  29.85 

+13.564 

15  30  54.01 

13.447 

15  36  15.13 

13.310 

15  41  32.70 

13.160 

15  46  46.13 

18.864 

15  51  54.74  1+19.748 


15  56  57.74 


+18. 


Apparent 
1>eolinatlon. 


Noon. 


t* 


-  6  16  45.6 
7    0  43.1 

7  44    8.8 

8  27    1.0 

9  9  18.4 

-  9  50  59.8 

10  32   3.7 

11  12  28.8 

11  52  13.8 

12  31  17.6 

-13    9  38.9 

13  47  16.3 

14  24    8.6 

15  0  14.6 

15  35  33.1 

-16  10   2.6 

16  43  41.8 

17  16  29.3 

17  48  23.6 

18  19  23.4 

-18  49  27.0 

19  18  32.8 

19  46  39.2 

20  13  44.5 

20  39  46.8 

-21    4  44.2 

21  28  34.7 

21  51  16.3 

22  12  47.0 
22  33    4.2 

-22  52   5.6 
-23    9  48.5 


Var.of 

Deel. 

fori 

Hoar. 


Noon. 


II 
-110.54 

108.84 

107.88 

106.46 

104.88 

-103.45 

101.86 

100.89 

88.58 

86.78 

-84.88 
99.13 
81.89 
88.97 
67.86 

•65.18 
83.07 
80.88 
78.64 
76.33 

-73.86 
71.58 
68.01 
60.48 
63.76 

-61.01 
58.18 
86.97 
68.86 
48.15 

45.84 
48.88 


HeridlaD 
Pi 


b    m 
0  21.3 

0  23.3 

0  25.3 

0  27.3 

0  29.2 

031.1 
0  33.0 
0  34.8 
0  36.6 
0  38.4 

040.2 
0  42.0 
0  43.8 
0  45.5 
0  47.3 

0  49.0 
0  50.7 
0  52.4 
0  54.1 
0  55.7 

0  57.4 

0  59.0 

1  0.6 


1 
1 


2.2 
3.7 


1  5.2 

1  6.7 

1  8.1 

I  9.5 

1  10.7 

1  11.9 

I  13.0 


I>iij  of  the  Month. 


Senidiameter 
Hor.  Parallax 


Sd. 


2:4 
6.3 


8th. 


£4 
6.4 


18th. 


S£5 
66 


18th. 


6.8 


98d. 


si:7 
7.1 


S8th. 


£9 
7.6 


Kcw*— Tho  iign  +  indlcatea  north  fleoHwatlnBii  a^  ajf  —  \^Mt^*^  r*"t**  ^tH*w**^mti 
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GREENWICH  MEAN  TIME. 

NOVKMBEB. 

DECEMBER. 

Daj  of  Month. 

Aocooolon. 

Vmr.of 

B.A. 

fori 

Hour. 

ApMunent 
Declinfttion. 

Ytf.of 

DeoL 

fori 

Hoar. 

Meridian 
PaoMge. 

a 

0 

Apparent 

Sight 
Aaoenaion. 

Var.  of 

R.A. 

fori 

Hoor. 

Apparent 
DeoUnation. 

Var.  of 

DecL 

fori 

Hoar. 

Meridiao 
Paaaage. 

JrOOA* 

mOO%» 

JToon. 

JTooA. 

0 

1 

Noon, 

JvOOfl. 

Nocn. 

Jrooa. 

I 

h  m   • 
15  56  57.74 

B 

419.486 

0      $       II 

-23    9  48.5 

II 
-49.69 

h    m 
1  13.0 

1 

h   m    B 
15  47  33.39 

a 
-6.939 

0     1    II 
-17  38  43.1 

II 
463.95 

h    m 
22  57.7 

9 

16    154.24 

12.906 

23  26  10.4 

38.19 

1  14.0 

2 

15  44  36.68 

6.441 

17  19  19.9 

49.68 

22  52.5 

3 

16    6  43.21 

11.865 

23  41    8.4 

35.63 

1  14.9 

3 

15  42  24.63 

4.569 

17    4  26.9 

31.51 

22  47.1 

4 

16  1 1  23.50 

11.480 

23  54  39.4 

31.93 

1  15.6 

4 

15  40  57.62 

9.697 

16  54    6.4 

90J06 

22  42.4 

5 

16  15  53.78 

11.038 

24    6  40.0 

96.09 

1  16.2 

5 

15  40  14.66 

-0.888 

16  48  10.5 

4  9.51 

22  38.4 

6 

16  20  12.53 

•flO.518 

-24  17   6.7 

-94.11 

1  16.5 

6 

15  40  13.73 

4  0.869 

-16  46  23.9 

-  0.46 

22  35.1 

7 

16  24  18.07 

9.890 

24  25  55.8 

19.96 

1  16.6 

7 

15  40  52.21 

9.389 

16  48  26.1 

9.54 

22  32.4 

8 

16  28   8.50 

9.9fi6 

24  33    3.1 

15.69 

1  16.5 

8 

15  42   7.06 

3.883 

16  53  53.6 

17JW 

22  30.2 

» 

16  3141.70 

8.489 

24  38  23.9 

11.06 

1  16.1 

9 

15  43  55.13 

5.151 

17    2  21.6 

94.58 

22  28.5 

10    16  34  65.33 

7.886 

24  41  53.2 

6.33 

1  15.4 

10 

15  46  13.29 

6.341 

17  13  25.4 

30.56 

22  27.3 

11 

16  37  46.79 

+  6.644 

-24  43  25.6 

-1.34 

1  14.3 

11 

15  48  58.55 

4  7.411 

-17  9641.1 

-35.56 

22  26.5 

19 

16  40  13.20 

5.548 

24  42  55.1 

f  3.93 

1  12.8 

12 

15  52    8.11 

8.368 

17  41  46.3 

39.71 

22  26.1 

13 

16  42  11.81 

4.319 

24  40  14.6 

9.50 

1  10.8 

13 

15  55  39.39 

9.993 

17  58  20.5 

43.09 

22  26.0 

14 

16  43  39.24 

9.950 

24  35  16.6 

15.39 

1    8.3 

14 

15  59  30.07 

9.867 

18  16    5.0 

45.56 

22  26.2 

15 

16  44  32.35 

-1-  1.450 

24  27  53.2 

91.69 

1    5.2 

15 

16    3  38.11 

10.686 

18  34  42.8 

47.46 

22  26.0 

16 

16  44  48.06 

-  0.186 

-24  17  55.7 

•»-9e.93 

1     1.5 

16 

16   8    1.58 

411.978 

-18  53  SB.6 

-46.76 

22  27.3 

17 

16  44  23.51 

1.897 

24    5  15.4 

35.19 

0  57.2 

17 

16  12  38.93 

11.894 

10  13  39.2 

49.54 

22  28.2 

18 

16  43  16.34 

3.719 

23  49  43.9 

49.48 

0  52.1 

18 

16  17  28.69 

19.314 

19  33  32.8 

49  J5 

22  29.2 

19 

16  41  25.02 

5.868 

23  31  14.8 

60.00 

0  46.3 

19 

16  22  29.60 

19.754 

19  53  28.8 

48.75 

22  30.4 

|90 

16  38  49.18 

7.419 

23   9  43.5 

57.61 

0  39.7 

20 

16  27  40.55 

13.159 

20  13  17.9 

49.99 

22  31.8 

21 

16  35  29.96 

-9.1T0 

-22  45  11.1 

465.05 

0  32.5 

21 

16  33    0.60 

413.519 

-20  32  52.2 

-48.51 

22  33.3 

22 

16  31  30.40 

10.758 

22  17  44.9 

79.01 

0  24.6 

22 

16  38  28.88 

13.840 

20  52   4.2 

47.45 

22  35.0 

l23 

16  26  55.62 

19.080 

21  47  41.9 

78.05 

0  16.1 

23 

16  44    4.67 

14.138 

21  10  47.6 

46.14 

22  36.7 

24 

16  21  52.82 

13.078 

21  15  29.3 

89.79 

1    0     7.fl 

\  n  W.9 

24 

16  49  47..30 

14.411 

2128  56.8 

44.60 

22  38.6 

25 

16  1631.13 

13.654 

20  41  46.2 

85.58 

23  48.5 

25 

16  55  36.22 

14.688 

21  46  26.8 

49.66 

22  40.4 

26 

16  11     1.04 

-18.773 

-20    7  22.2 

486.07 

23  39.2 

26 

17    1  30.92 

414.883 

-22   3  12.9 

-40.95 

22  42.6 

27 

16    5  33.72 

13.«4 

19  33  14.7 

84.19 

23  30.0 

27 

17   7  30.95 

15.106 

22  19  11.2 

86.88 

22  44.8 

28 

16   020.18 

19.633 

19   0  24.3 

79.60 

23  21.4 

28 

17  13  35.89 

15.304 

22  34  18.1 

88.67 

22  47.0 

29 

15  55  30.39 

11.457 

Id  29  49.6 

79.86 

23  13.2 

29 

17  19  45.42 

15.468 

22  48  30.3 

34.88 

22  49.3 

30 

15  51  12.68 

9.874 

18   2  22.3 

64.19 

23    5.6 

30 

17  25  59.21 

15.609 

23    144.8 

tlM 

22  51.6 

31 

15  47  33.39 

-8.979 

-17  38  43.1 

453.95 

22  57.7 

31 

17  32  16.96 

415.618 

-23  13  59.0 

-48.30 

22  54.0 

>32 

1 

15  44  36.68  -6.441 

1 

-17  19  19.9 

449.88 

22  52.5 

32 

17  38  38.43 

415^68 

-23  25  10.4 

-96.64 

22  56.5 

'   Dnyof  thoHonih. 

1 

9d. 

7th. 

tSth. 

17th. 

4 

id. 

1^8 
J.7 

97tb. 

Day  of  the  Month. 

M. 

4:5 
12.0 

1 
7th.  •19th. 

1 

17tl 

L99d.  1 

17th. 

894. 

'  Semidiameter   .  . 
Uor.Parmllaz    .  . 

3^1 

8.2 

3:4 
9.0 

10.0 

^'.3 
11.4 

it 
4.9 

13.0 

SanidiameUr  .  . 
Hor.  Parallax    .  . 

lo 

9.2 

8.;] 

1  7.6 

5{7 
7.1 

^'.5 

6.8 

Tho  alga  +  protoad  to  Iho  hoaily  ohonge  of dooUnal 
tiMwac*  lioortaolnf.    Thealga — iadioAteo  that  i 

sioBindioateat 
lorth  deollnati 

hat  north  daoUnatUma  are  inereaaing  and  aoath  daoHna. 
ona  are  dacraaaing  and  aoath  daelinatlona  ineraaaiag. 
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VENUS,  1893 


GBBBN  WICH  MEAN  TIME. 

JANUABY. 

FEBRUARY. 

• 

1 

Aaoenaion. 

Var.of 
R.A. 
fori 
Hoar. 

Apoarent 
Deolinatiou. 

Var.of 
Deol. 
fori 
Hoar. 

Meridlao 

• 

a 

e 
P 

Apparent 

Sght 
Aaoenaion. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Deollnation. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 

yoon. 

Noon. 

Noon. 

ifoon. 

^OOfl. 

Noon. 

Noon. 

Noon. 

1 

h    m     a 
16  42  36.52 

a 
+13.113 

0*1* 

-20  59  34.4 

—30.30 

h    tn 
21  58.4 

1 

b    ni     a 
19  28  59.31 

a 
+13.396 

0            1            01 

-21  59  10.9 

ti 
+91.99 

h    ra 
22  42.7 

2 

16  47  51.70 

13.189 

21  1 1  23.7 

98  80 

21  59.7 

2 

19  34  19.53 

13.398 

21  50  12.3 

93.97 

22  44.1 

3 

16  53   7.79 

13.190 

21  22  36.7 

97.98 

22    1.1 

3 

19  39  39.06 

13.998 

21  40  34.2 

94.91 

22  45.5 ' 

4 

16  58  24.79 

13.996 

21  33  13.1 

95.74 

22   2.4 

4 

19  44  57.86 

13.967 

21  30  17.0 

96.63 

22  46.8 

5 

17    3  42.63 

13.961 

21  43  12.2 

94.18 

22    3.8 

5 

19  50  15.88 

13.934 

21  19  21.0 

98.13 

22  48.2 

6 

17   9    1.29 

+13.994 

-21  52.33.5 

-99.60 

22    5.1 

6 

^19  55  33.09 

+13.199 

-21    7  46.8 

+99.79 

22  49.5 

7 

17  14  20.72 

13.395 

22    1  16.7 

91.00 

22   6.5 

7 

20    0  49.44 

13.163 

20  .55  34.6 

31.99 

22  50^ 

8 

17  19  40.87 

13.395 

22   9  21.2 

19.38 

22   7.9 

8 

20   6    4.91 

13.195 

20  42  45.0 

99.84 

22  52.1 

9 

17  25    1.70 

13.369 

22  16  46.6 

17.74 

22   9.3 

9 

20  11  19.46 

13.066 

20  29  18.5 

34.87 

22  53.4 

10 

17  30  23.16 

13.407 

22  23  32.6 

16.09 

22  10.7 

to 

20  16  33.06 

13.946 

20  15  15.6 

36.87 

22  54.6 

11 

17  ."^5  45.20 

+13.430 

-22  29  38.8 

-14.49 

2212.2 

11 

20  21  45.68 

+13.004 

-20   0  36.9 

+37.35 

22  55.9 

12 

17  41    7.76 

13.451 

22  35   4.7 

19.74 

22  13.6 

12 

20  26  57.29 

19.969 

19  45  22.9 

38.81 

22  57.1 

13 

17  46  30.80 

13.469 

22  39  50.2 

11.05 

22  15.1 

13 

20  32   7.86 

19.918 

19  29  34.1 

40.95 

22  58.3 

14 

17  51  54.25 

13.485 

22  43  54.9 

9.34 

22  16.5 

14 

20  37  17.38 

19.874 

19  13  11.1 

41.68 

22  59.5 

13 

17  57  18.06 

13.498 

22  47  18.6 

7.63 

22  18.0 

15 

20  42  25.81 

19.898 

18  66  14.6 

43.04 

23    0.7 

16 

18   2  42.15 

+1^.500 

-22  50    1.0 

-5.91 

22  19.4 

16 

20  47  33.14 

+19.789 

-18  38  45.3 

444.40 

23    1.8 

17 

18   8   6.48 

13.618 

22  52   2.1 

4.18 

22  20.9 

17 

20  52  39.36 

19.795 

18  20  43.7 

45.73 

23    3.0 

18 

1813  30.98 

13.594 

22  53  21.6 

9.45 

22  22.3 

18 

20  57  44.45 

19.688 

18   2  10.5 

47.03 

23    4.1 

19 

18  18  55.60 

13.597 

22  53  59.3 

-0.71 

22  23.8 

19 

21    2  48.40 

19.640 

17  43   6.4 

48.30 

23    5.2 

80 

18  24  20.27 

13.596 

22  53  55.4 

+  1.03 

22  25.3 

20 

21    7  51.19 

19.599 

17  23  32.0 

49.59 

23   6.3 

21 

18  29  44.94 

+13.597 

-22  53    9.7 

+  9.77 

22  26.8 

21 

21  12  52.83 

+19.544 

-17    3  28.1 

•^50.77    23    7.4 

22 

18  35   9.53 

13.593 

22  51  42.2 

4.51 

22  28.3 

22 

21  17  53.32 

19.496 

16  42  55.3 

51.96 

23    8.5 

2:^ 

18  40  34.00 

13.516 

22  49  33.0 

6.95 

22  29.8 

23 

21  22  52.66 

19.444 

16  21  54.4 

53.11 

23    9.6 

24 

18  45  58.28 

13.507 

22  46  42. 1 

7.99 

2231.3 

24 

21  27  50.85 

19.401 

16    0  26.1 

54.94 

23  10.6 

25 

18  5122.32 

13.496 

22  43    9.6 

9.79 

22  32.7 

25 

21  32  47.89 

19.353 

153831.0 

55.34 

23  11.6 

1 

26 

18  56  46.06 

+13.483 

-22  38  55.7 

+11.44 

22  34.2 

26 

21  37  43.79 

+19.306 

-15  16   9.9 

+56.41 

23  12.5 

27 

19    2   9.45 

13.407 

22  34    0.4 

13.16 

22  35.6 

27 

21  42  38.57 

19.969 

14  53  23.5 

57.45 

23  13.4 

28 

19    7  32.44 

13.449 

22  28  24.0 

14.87 

22  37.0 

28 

21  47  32.24 

19.913 

14  30  12.4 

58.46 

23  14.3 

29 

19  12  54.97 

13.498 

22  22   6.5 

16.58 

22  38.4 

29 

21  52  24.81 

19.168 

14    6  37.5 

59.44 

23  15.2 

30 

19  18  16.99 

13.406 

22  15   8.3 

18.97 

22  39.8 

30 

21  57  16.31 

19.193 

13  42  39.4 

60.39 

23  16.1 

31 

19  23  38.45 

+13.389 

-22   7  29.7 

+19.95 

2241.3 

31 

22   2   6.74 

+19.079 

-13  18  18.9 

+61.31 

23  17.0 

32 

19  28  59.31 

+13.356 

-21  59  10.9 

+91.99 

22  42.7 

32 

22   6  56.14 

+19.036 

-12  53  36.6 

+69.90  1  23  17.9 

i 

Day  of  tha  Month. 

lat 

^:i 

6.4 

•th. 

11th. 

tmi 

L  Mat  9 

Ifth. 

Slat. 

Day  of  the  Month. 

6tb. 

Itth. 
5.6 

16111. 
5.6 

90th. 

5.5 

96th. 
5.5 

Somidiametar  .  . 
Hor.  Parallax  .  . 

6.2 

£.9 
6.1 

6i 
6.C 

)    ^!8 
»    5.9 

5.7 
5.9 

5.8 

Semidiaroeter 

Hor.  Parallax 

d:5 

6.7 

KOTB.->Tlia  alien  +  Indioatea  north  decUnatftona}  the  alcn — Indlealea  ao 

nthdeeUs^tlona. 

VENUS,  1893. 
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GREENWICH  MEAN  TIME. 


MARCH. 


o 


I 
9 

3 

4 
5 

6 

7 

8 

9 

10 

II 
19 
13 
M 
16 


siiTht 

A«06ii«ion. 


a09H> 


b  m  s 
21  59  94.81 
91  57  16.31 
99  9  6.74 
99  6  56.14 
99  1 1  44.51 

99  16  31.88 
99  91  18.98 
99  96  3.73 
99  30  48.95 
99  3531.89 

99  40  14.65 
99  44  56.58 
99  49  37.69 
99  54  18.04 
99  58  57.64 


16 ;  93  3  36.59 
17 1  93  8  14.71 
18,  93  19  59.95 
191  93  17  99.17 
90*93  99   5.51 

91  93  96  41.30 

99  93  31  16.58 

93  93  35  51.39 

94  93  40  95.77 

95  93  44  59.75 

I 

96  93  49  33.37 

97  93  54  6.68 
98;  93  58  39.79 


99 
30 

31 
39 


0    3  19.53 
0    7  45.16 

0  19  17.64 
0  16  50.09 


Var.of 
R.A. 
fori 

Hoar. 


Nwm, 


• 
•«-19.I68 
19.183 
19.079 
19.031 
11.1 


•fll.OU 
11.913 
11.874 
11.638 
11.790 

-1-11.784 
11.730 ! 
11.807' 
11.885 
11.834 

•Ml. 80S 
11.577 
11.551 
Il.j 


11.509 

411.460 
11.480 
11.441 
11.494 
11.4 


•1-11.394 
11.3B9 
11.379 

11.: 
11.: 


•1-11.351 
•1-11.348 


ApMrent 
Deolinaiion. 

Var.of 

Decl. 

fori 

Hoar. 

Jfoon. 

IfOOH. 

0        1         It 

-14    6  37.5 

II 

•t-SO.44 

13  49  39.4 

80.30 

13  18  18.9 

81.31 

19  53  36.6 

89.90 

19  98  33.3 

83.08 

-19    3   9.7 

•►83.89 

1 1  37  96.6 

84.89 

1 1  1 1  94.6 

85.48 

10  45    4.5 

86.90 

10  1897.1 

88.91 

-  9  51  33.0 

•K87.S0 

9  94  93.1 

88.99 

8  56  58.0 

88.85 

8  99  18.5 

89.43 

8    195.4 

89.99 

-  7  33  19.3 

•1-70.51 

7    5    I.I 

71.00 

6  36  31.5 

71.48 

6   7  51.3 

71.69 

539    1.1 

79.99 

-5  10    1.7 

•1-79.85 

4  40  53.9 

79.99 

4  1 1  38.3 

73.90 

3  49  15.8 

73.57 

3  19  47.0 

73.89 

-  9  43  19.7 

•t-74.04 

9  13  33.5 

74.99 

1  43  50.9 

74.36 

1  14    3.5 

74.51 

0  44  14.1 

74.81 

-  0  14  99.6 

•1-74.88 

-0  15  30.9 

4-74.79 

MeridiMi 


h    m 
93  15.9 

93  16.1 

93  17.0 

93  17.9 

93  18.8 

93  19.6 
93  90.4 
93  91.9 
93  99.0 
93  99.7 

93  93.5 
93  94.9 
93  95.0 
93  95.7 
93  96.4 

93  97.1 
93  97^ 
93  98.5 
93  99.9 
93  99.8 

93  30.4 
93  31.0 
93  31.7 
93  39.3 
93  39.9 

93  33.5 
93  34.1 
93  34.8 
93  35.4 
93  36.0 

93  36.6 
9:)  37.9 


DayoflheHonlii. 


S«niidiainttt«r 
Hor.  Parallax 


2d. 

7th. 

19tli. 

nth. 

• 

99d. 

5.4 

5.4 

^:i 

5.3 

5.3 

^:i 

5.3 

97th 


d!o 

5.9 


s 

o 
P 


I 
9 
3 
4 

5 

6 
7 
8 
9 
10 

11 
19 
13 
14 
15 

16 
17 
18 
19 
90 

91 
99 
93 
94 
95 

96 
97 
98 
99 
30 

31 
39 


APBIL. 


Apparent 

Kighc 
AaceoaioD. 


Jfoon. 


n  m  a 
0  16  50.09 
0  91  99.34 
0  95  54.65 
0  30  96.99 
0  34  59.40 

0  39  31.99 
0  44  4.60 
0  48  37.48 
0  53  10.60 

0  57  43.99 

1  917.70 
1  6  51.78 
1  1196.96 
1  16  1.16 
1  90  36.54 

1  95  19.44 
1  99  48.88 
134  95.89 
1  39  3.51 
143  41.78 

1  48  90.74 
1  53  0.41 
1  57  40.83 
9  9  99.03 
9   7   4.04 

9  1 1  46.80 
9  16  30.61 
9  91  15.93 
996  0.79 
9  30  47.30 

9  35  34.79 
9  40  93.98 


Var.of 

R.A. 

fori 

Hoar. 


aitVti. 


I 


•t-11.348 
11.347 
11.347 
11.949 
11.353 

•fll.3S9 
11.388 
11.375 
11.: 
11 


•1-11.419 
11.496 
11.445 
11.484 
11.485 

-1-11.507 
11.530 
11.655 
11.581 
11.809 


+11J 
11.1 
11.700 
U.734 
11.786 


•1-1]. I 
1I.I 
11.879 
11.918 
11.1 


•1-ll.f 
•f  19.006 


Apparel 
[>eolinati 


mt 
DeollnatioD. 


if  eon. 


I 


-I-  0  15.10.9 

0  45  93.6 

1  15  17.0 
I  45  9.6 
9  15  0.7 

-I-  9  44  49.6 
3  14  35.6 

3  44  18.0 

4  13  56.9 

4  43  99.3 

•f  5  19  56.7 

5  49  17.6 

6  11  31.3 

6  40  37.0 

7  9  34.1 

•I-  7  38  91.7 

8  6  59.1 

8  35  95.7 

9  3  40.6 
9  3143.1 

•I-  9  59  39.5 
10  97  8.0 

10  54  98.9 

1 1  91  34.5 
1 1  48  93.9 

•1-19  14  56.6 
19  41  11.7 
13  7  8.6 
13  39  46.4 
13  58  4.5 

414  93   9.9 
•1-14  47  38.7 


Var.of 
Deol. 
for  1 

Hour. 


M00H. 


+74.79 
74.73 
74.71 
74.86 
74.59 

•1-74.48 
74J5 
74.18 
73.99 
73.78 

•1-73.51 
73.93 
79.91 
79.58 
79.18 

•f71.78 
71.94 
70.87 
70.97 


•1-89.97 


87.41 
86.79 


Maridlao 
PaMAge. 


84.47 
83.87 
89.84 


E   ST" 
93  37.9 

93  37.8, 
93  38.3 
93  38.9 
93  39.5 

93  40.1 
93  40.7 
93  41.3 
93  41.9 
93  49.5 

93  43.9 
93  43.8 
93  44.5 
93  45.1 
93  45.8 

93  46.4 
93  47.1 
93  47.8 
93  48.5 
93  49.9 

93  49.9 
93  50.6 
93  51.4 
93  59.1 
93  59.9 

93  63.7 
93  54.5 
93  55.3 
93  56.9 
93  57.0 


•f 81 .97  93  57.9 
•f8l.07  ■  93  66.8 


Day  of  the  Month. 


Samidiametar.  . 
Hor.  Parallax .  . 


let. 


£,0 

5J9 


8th. 


8.0 
5J8 


11th. 


£J0 
5.9 


Ifth. 


(<!6 

5.1 


9181 


5.1 


98th. 


i3 
5.1 


4  prefixed  ta  the  hoariy  chaBge  of  deoUnaHoa  lodloatea  that  aortb  deoHaatliwi  aro 
lioaa  are  deoreaelag.   The  alga — Indloatea  that  north  deollnationa  are  deeMaaing  and  eaath 
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VENUS,  1893. 


GBBBNWIOH  MEAN  TIME. 


§ 

o 


I 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 

13| 
Ml 
15 1 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30i 


MAY. 


Apparent 

KiRht 
Ascension. 


Noim. 


h  m  B 
2  35  34.79 
2  40  23.28 
2  45  12.80 
2  50  3.37 
2  54  55.00 

2  59  47.73 

3  4  41.50 
3  9  36.50 
3  14  32.55 
3  19  29.73 

3  24  28.05 
3  29  27.51 
3  34  28.10 
3  39  29.82 
3  44  32.67 

3  49  36.64 
3  54  41.73 

3  59  47.92 

4  4  55.18 
4  10  3.50 

4  15  12.85 
4  20  23.23 
4  25  34.59 
4  30  46.93 
4  36  0.20 

4  41  14.:i8 
4  46  29,43 
4  51  45.32 

4  57    2.01 

5  2  19.46 


31      5   7  37.64 
32;    51256.49 


Var.of 
B.A. 
fori 
Hour. 


Koon. 


+11.1 
19.043 

la.oes 

13.199 
19.174 

+19.390 
19.906 
19.319 
19.359 
19.409 

+19.453 
19.900 
19.&48 
19.996 
19.949 

+19.089 
19.795 
19.780 
19.895 
19.866 

+19.911 
19.953 
19.004 
13.034 
13.079 

+13.100 
13.145 
13.179 
19.919 
13.943 


+13. 
+13. 


Var.of 
Apparent     i  Deol. 
Declination,  i   fori 
Hour. 


Noon. 


Nwm. 


o     / 
+  14  23 


It 
2.2 


14  47  :W.7 

15  II  53.2 
15  35  45.1 

15  59  13.8 

+16  22  18.3 

16  44  57.9 

17  7  12.0 
17  28  59.7 

17  50  20.3 

+  18  11  13.1 

18  3137.5 

18  51  32.8 

19  10  58.1 
19  29  52.9 


It 
+61.97 

61.07 

60.14 

50.18 

58.19 

+57.17 
56.19 
55.04 
53.93 
59.79 

+51.61 
50.4J 
49.18 
47.99 
46.63 


Blerldiau 
PaMage. 


+19  48  16.3    +45.31 


20  6  7.G 
20  23  26.2 
20  40  11.5 

20  56  22.9 

+21  11  59.7 
2127    1.2 

21  41  26.9 

21  55  16.2 

22  8  28.6 


43.96 
49.58 
41.18 
30.75 

+38.30 
36.88 
35.39 
33.79 
39.94 


+22  21  3.5  +30.67 
22  33  0.5  99.07 
22  44  18.9      97.45 

22  54  58.3'     95.89 

23  4  58.3      94.17 


+23  14  18.5    +99.60 
+23  22  58.3    +90.81 


h    ni 
23  57.9 

23  58.8 

23  59.7 

0    0.6 

0  1.6 

0  2.6 

0  3.5 

0  4.5 

0  5.5 

0  6.5 
0  7.6 
0  8.6 
0  9.7 
0  10.8 

0  11.9 
0  13.0 
0  14.2 
0  15.4 
0  16.6 

0  17.8 
0  19.1 
0  20.3 
0  21.6 
0  22.9 

0  24.2 
0  25.5 
0  26.8 
0  28.1 
0  29.5 

0  30.8 
0  32.2 


JUNE. 


a 
o 

o 

Q 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Sight 
Aaoenaion. 


NOOH. 


h    m     a 
5  12  56.49 

5  18  15.97 

5  23  36.04 

5  28  56.64 

6  34  17.73 

5  39  39.25 
545  1.15 
5  50  23.37 

5  55  45.86 

6  1    8.55 

6  6  31.38 
6  1 1  54.28 
6  17  17.20 
6  22  40.07 
6  28  2.83 

6  33  25.42 
6  38  47.78 
6  44  9.84 
6  49  31.54 

6  54  52.81 

7  0  13.61 
7  5  33.87 
7  10  53.54 
7  16  12.56 
7  21  30.88 

7  26  48.46 
7  32  5.24 
7  37  21.19 
7  42  36.25 
7  47  50.39 


Var.of 
B.A. 
fori 
Hour. 


Noon. 


Apparent 
Deoiinalion. 


A^oen. 


+13.909  I 
13.394 
13.348 
13.309 
13. 


Var.of 

Becl. 

fori 

Honr. 


+23  22  58.3 
23  30  57.5  ! 
23  38  15.7 
23  44  52.6 
23  50  47.9 


+23  56    1.4 
24    0  32.6 
24    4  21.4 
24    7  27.6 
13.449'     24    9  51.0 


+13.405 
13.490 
19.439 
13.449 


+13.453    +24  II  31.5 

13.455;     24  12  29.1 

13.454      24  12  43.6 

13.451       24  12  15.1 

13.445      24  1 1    3.5 


+13.437 .  +24 
13.496  i     24 
13.419 
13.396 
13.3n 


+13.356 
13.339 
13.306 
19.978 
13.1 


9    8.8 

6  31.1 

24    3  10.7 

23  59    7.2 

23  54  21.3 


+13.916 
13.189 
13.146 , 
13.106 . 
13.060 


+23  48  53.0 
23  42  42.5 
23  35  50.1 
23  28  16.2 
23  20  0.9 

+23  11  4.7 
23  127.9 
22  51  10.9 
22  40  14.1 
22  28  37.9 


Noon. 


Meridian 
Paaeage. 


it 
+90.81 

19.11 

17.40 

15.67 

13.93 

+19.18 

10.49 

8.65 

6.87 

6.06 

+  3.99 

+  1.50 

-0.99 

9.00 

3.89 

-5.68 

7.47 

9.95 

11.03 

19.80 

-14.56 
16.91 
18.05 
19.78 
91.49 


7  53   3.57   +19.098, +22  1622.8 


7  58  15.75 


+19.986  .  +22    3  29.4 


1.19 
84.67 
96.64 

96.19 


-31.49 


li    ui    ! 


0  32L2, 
0  33.6j 
0  35.0 
0  36.4 
0  37.8 

0  39.2 
0  40.6 
0  42.0 
0  43.5 
0  44.9 

0  46.4 
0  47.8 
0  49.3 
0  50.7 
0  52.1 

0  53.5 
0  55.0 
0  56.4 
0  57.8 
0  59.2 


1 
I 
I 
1 
1 


0.6 
2.0 
3.4 
4.8 
6.2 


I  7.6 
1  8.9 
I  10.2 
1  11.5 
1  12.8 

I  14.1 
I  15.4 


Di^of  tbe  Honth. 


S^midiameter 
Hor.  Ptrallax 


1st. 


4.9 
5.1 


•th. 


It 
4.9 

5.1 


Utb. 


l9 
5.1 


IWl 


6'.o 
5.1 


list 


£,0 
5.1 


26tti. 


^0 
5ii 


Slat 


Day  of  the  Honth. 


It 
5.0 

5i2 


Semidiameter 
Hor.  Parallax 


6th. 


^!o 
5.2 


10th. 


^:i 
5.2 


Iftih. 


5.3 


SOtli. 


5':i 

5.3 


96111. 


(^8 
54 


80th. 


5.4 


L- 


ViyoL^Tht  alga  -|>  ladkatea  north  daoUaatlona;  the  alga  —  Indioatea  aonth  deoUBationa. 
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■3 

O    I- 


I 

3 

I 


II 
l*i 
13 
M 
15 

IG 
17 
16 
19 

S3 
25 


OBBBNWICH  MEAN  TIME. 


JULY. 


▲ppftrent 

RiRht 
AsceoaiOD. 


Va*.  of 

R.A. 

fori 

Honr. 


IfOOH, 


Noon. 


h  m    a 
7  53    3.57 

7  58  15.75 
6    3*26.91 

8  8  37.01 
8  13  46.03 


6  8  18.'>3.93 

7  8*24  0.71 
tf  8'2<1  6.33 
9  8  .34  10.77 

to  8  39  14.01 


8  44  16.03 
8  49  16.8*2 
8  54  16.38 

8  59  14.69 

9  4  11.74 

9  9  7.53 
9  14  2.06 
9  18  55.33 
9  23  47.33 
0  28  38.08 

9  33  87.57 
9  34  15.82 
9  43  2.84 
9  47  4^65 
9  52  33.25 


26  9  57  16.67 

27  10    I  58.93 

28  10    6  40.05 

29  10  It  20.07 

30  10  15  59.00 

I 

31  10  20  36.87 

32  10  25  13.71 


a 
413.098 
1S.0M 
19.M9 
19.896 
19.8S9 

•t-19.806 
19.758 
19.710 
19.660 
19.610 

419.&50 
19.507 
19.455 
19.403 
19.351 

-1-19.906 
19.946 
19.183 
19.141 
19.068 

+19.036 
11.985 
11.034 
11.884 
11.834 

+1I.7P5 
11.737 
U.OBO 
11.644 
11.600 

-1-11.596 
•f-11.514 


Api»areDt 
Decluuition. 


Ifoon. 


O       t       It 

-1-22  16  22.8 
22  3  29.4 
21  49  57.9 
21  35  49.0 
21  21    3.3 

+21  5  41.2 
20  49  43.3 
20  33  10.2 
20  16  2.5 
19  58*20.9 


9  40  6.0 
9  21  18.4 
9  1  58.8 
8  42  7.7 
8  21  46.0 

8  0  54.4 
7  39  33.4 
7  17  43.8 
6  55  26.4 
63241.8 

6  9  30.9 
5  45  54.4 
15  21  52.9 
4  57  27.2 
4  32  38.0 

4  7  26.1 
3  4152.1 
3  15  56.9 
24941.0 
2  23    5.2 


+ 
+ 


I  56  10.3 
1  28  57.0 


Var.of 

DecL 

fori 

Hour. 


Ifoofi. 


it 
-31.43 

33.09 

34.50 

36.14 

37.67 

-30.17 
40.65 
49.10 
43.53 
44.83 

-46.30 
47.65 
48.97 
50.97 
51.53 


Meridian 
Paaaage 


.77 
53.97 
55.15 
56.99 

57.41 

-56.49^ 
50.65 
60.57 
61.56 
69.58 

-«.46 
64.36 
65.94 
66.06 
66.80 

-^.67 
1.43 


I>mj  of  the  Hontii. 


SfomidiameMr  .  . 
Hor.  Parallax    .  . 


Sih. 


^'.3 
5.5 


lOth. 


^'.3 
5.5 


»Ui. 


5.6 


90th. 


^'.5 
5.6 


h    m 
14.1 

15.4 

16.6 

17.8 

19.0 

20.2 
21.3 
22.5 
23.6 
24.8 

25.9 
27.0 
28.1 
29.1 
30.1 

31.1 
32.0 
32.9 
33.8 
34.7 

35.6 
36.5 
37.3 
38.1 
38.9 


39.7 
40.5 
41.3 
42.0 
42.7 

43.4 
44.1 


AUGUST. 


3 

a 

e 


Apparent 

Bight 
AMenaion. 


Var.  of 

B  A. 

fori 

Hour. 


Ifoon. 


Noon. 


95th. 


10 

5.6 
5.7 


SOth. 


i:6 

5.8 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
12 
13 
14 
15 

16 
17 

18; 

10 ; 

20 


h  m  a 
10  25  13.71 
10  29  49.54 
10  34  24.40 
10  38  58.32 
10  43  31.34 

10  48  3.49 
10  52  34.80 

10  57    5.30 

1 1  1  35.03 
11    6    4.03 

II  10  32.33 
11  14  59.97 
II  19  26.98 
1 1  23  53.39 
II  28  19.24 


a 
+11.514 
11.473 
11.433 
11.305 
11.358 


Apparent 
Decluiaiion. 


I 


+11. 
II. 
11.955 
11.993 
11.183 


I 


I 


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


11  32  44.57+11.045 
11  37  9.42  11.096 
11  41  :)3.82,  11.008 
1 1  45  57.82  10.909 
1150  21.44      I0.9n 

1 1  54  44.73    +10.064 

1 1  59    7.73      10.053 

12  3  30.48,  10.943 
12  7  53.02.  10  936 
12  12  15.41      10.930 

12  16  37.67  '  +10. 
12  20  59.85  10. 
12  25  21.99  10. 
12  29  44.14  10. 
12  34    6.34 

12  38  28.63  +10. 
12  42  51.06+10.938 


10.817 


'  I 

I  Var.  of 

DecL 


Xoon. 


O         I        H 

+  11  28  57.0 

1 1     I  25.9 

10  33  37.8 

10    5  33.3 

9  37  13.2 


fori 
Hour. 


Hoan. 


II 


Meridiao 
Paaaage. 


399    + 


I+U.165, 

\     11.136. 

11.113! 

11.060  I 

11.066 


9  8  38.2 
8  39  4i).0 
8  10  46.3 
7  41  30.8 
7  12    3.2 

6  42  24.3 
6  12  34.8 

5  42  35.6 

6  12  27.1 
4  42  10.1 

4  1 1  45.3 
3  41  13.5 
3  10  35.3 
2  39  51.6 
2    9    3.0 


.43 
69.15 
60.85 
70.51 
71.15 

-71.76 
79.34 
79.88^ 
73.40  I 
73.89 

-74.35 
74.78 
75.18 
75.55 
75.88' 

-76.18 
76.46 
76.71 
76.03 

77.11 


+  1  38  10.4  ;  -77.97 
77.40 
77.50 
77.57 
77.69 


1  7  14.2 
0  36  15.2 
0    5  14.2  ' 


-  0  25  48.2 

-  0  66  51.4; 
127  54.6 

1  58  57.1  : 

2  29  58.3 

3  057.5! 


-  3  31  54.0 

-  4    2  47.3 


I 


-77.63 
77.69 
77.56 
'7.51 

77.4i 

-77.99 
-77.14 


Day  of  the  Month. 


h    ni 
44.1 
44.7 

45.4 
46.0 
46.6 

47.2 

47.8 
48.3 
48.8 
49.3 

49.8 
50.4 
50.9 
51.4 
51.9 

52.:i 

52.H 
53.'i 

5:i.v 
54.2 

54.7 
53.1 
55.6 
56.0 
56.4 

56.8 
57.3 
57.7 
58.2 
58.6 

59.1 
59.5 


SaiDidiameter   .  . 
Hor.  Parallax    .  . 


4th. 

•th. 

^!8 
6.0 

Uth. 

^'9 
6.1 

mh. 

63 

94th. 

tf2 
64 

It 
5.7 

5.9 

t9th. 


I 


II 
6.3 

6.5 


T¥ii  aigw  ■¥ ytatoed  ta  the  hourly  chaaga  of  daeHnation  iadioatea  that  north  dadUaatioaa  aca  laoreaaiag  and  aonth  deoliaa- 
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VENUS,  1893. 


GREENWICH  MEAN  TIME. 


a 
o 

o 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

II 
\2 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


SEPTEMBER. 


Apparent 

Rigbt 
Asceimioii. 

Var.  of 
R  A. 
for  1 
Hour. 

^oon. 

Noon. 

h    m     a 

• 

12  42  51.06 

+10.838 

12  47  13.66 

J0.046 

12  51  36.48 

10.956 

12  55  59..56 

10.968 

13    0  22.95 

10.989 

13    4  46.68 

+10.997 

13   9  10.80 

11.014 

13  13  35.35 

11.039 

13  18    0.35 

11.053 

13  22  25.84 

11.073 

13  26  51.86 

+11.096 

13  31  18.44 

11.190 

13  35  45.61 

11.143 

13  40  13.41 

11.179 

13  44  41.87 

11.900 

13  49  11.02 

+11.999 

13  53  40.89 

11.999 

135811.50 

11.991 

14    2  42.88 

11.3M 

H    7  15.05 

11.358 

14  11  46.05 

+11.393 

14  1621.89 

11.496 

14  20  56.61 

11.465 

14  25  32.22 

11.503 

14  30    8.75 

11.549 

14  34  46.21 

+11.581 

14  39  24.63 

11.091 

14  44    4.03 

11.609 

14  48  44.42 

11.704 

14  53  25.82 

11.746 

14  58   8.25 

+11.769 

15   2  51.70 

+11.839 

Apparent 
Declination. 

Var.  of 
Decl. 
for  1 

Hoar. 

Ifoou. 

Ifoon. 

Oil* 

-42  47.3 

-77.14 

4  33  36.6 

76.96 

5    4  21.2 

76.75 

5  35   0.4 

76.51 

6    5  33.6 

78.94 

-  6  36    0.0 

-75.95 

7   6  19.0 

75.69 

7  36  29.7 

75.97 

8    6  31.6 

74.80 

8  36  24.0 

74.47 

-  9    6   6.0 

-74.09 

9  35  37.0 

73.55 

10    4  56.2 

73.04 

10  34    2.8 

79.60 

11    2  56.2 

71.93 

-1131  35.6 

-71.34 

12   0   0.3 

70.71 

12  28   9.6 

70.05 

12  56   2.6 

69.36 

13  23  38.7 

68.64 

-13  50  57.1 

-67.88 

14  17  57.1 

67.10 

14  44  37.9 

66.99 

15  10  58.8 

66.45 

15  36  59.2 

64.56 

-16   2  38.3 

-63.68 

16  27  55.4 

09.74 

16  52  49.9 

61.78 

17  17  20.9 

60.79 

17  41  27.8 

59.77 

-18    5    9.8 

-68.79 

-18  28  26.3 

-57.64 

Meridian 
Paaaai^e 


h  ni 
1  59.5 

1  59.9 

2  0.3 
2  0.8 
2  1.2 

2  1,7 

2  2.1 

2  2.6 

2  3.1 

2  3.6 

2  4.1 

2  4.6 

2  5.1 

2  5.6 

2  6.1 


2 
2 
2 
2 
2 


6.6 
7.2 
7.7 
8.3 
8.9 


2  9.5 
2  10.1 
210.8 
211.4 
212.1 

2  12.8 
2  13.5 
2  14.2 
2  14.9 
2  15.6 

2  16.4 
2  17.2 


Day  of  the  Month. 


Semidiameter  .  .  . 
Hor.  Parallax   .  .  . 


Sd. 

8th. 

ISth. 

ISth. 
(I!9 

2Sd. 
7:1 

ii:6 

iSm 

6.7 

6.8 

7.0 

7.2 

7.4 

28th. 


n 

7.3 
7.6 


a 
o 


ca 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


OCTOBER. 


Apparent 

Right 
Ascension. 


Noon. 


h  ni  s 

14  58  8.25 

15  2  51.70 
15  7.36.20 
15  12  21.74 
1517  8.34 

15  21  55.99 
15  26  44.68 
15  31  34.41 
15  36  25.17 
15  41  16.95 

15  46  9.73 
15  51  3.49 

15  55  58.21 

16  0  53.85 
16  5  50.38 

16  10  47.78 
16  15  46.00 
16  20  45.01 
16  25  44.77 
16  30  45.25 

16  35  46.38 
16  40  48.12 
16  45  50.41 
16  50  53.21 

16  55  56.47 

17  1  0.13 
17  6  4.13 
17  11  8.41 
17  16  12.91 
17  21  17.56 

17  26  22.31 
17  31  27.08 


Var.  of 
R.A. 
f«r  1 
Hour. 


Noon. 


+11.789 
11.839 
11.875 
11.919 
11.965 

+19.007 
19.051 
19.004 
19.136 
19.178 

+19.919 
19.960 
19.909 
19.337 
19.374 

+19.409 
19.443 
19.475 
19.505 
19.534 

+19.561 
12.585 
19.607 
19.697 
19.645 

•+19.660 
19.673 
19.683 
19.001 
19.696 

•+19.698 
+19.688 


Apparent 
Declination. 


Noon. 


o 
18 


5 


If 
9.8 


18  28  26.3 

18  51  16.5 

19  13  39.7 

19  35  35.3 

-19  57    2.0 

20  18    0.8 
20  3d  29.3 

20  58  27.2 

21  17  53.9 

-21  36  48.9 

21  55  11.4 

22  13    O.H 
22  30  16.4 

22  46  57.6 

-23    3    3.7 

23  18  34.2 
23  33  28.5 

23  47  46.1 

24  1  26.4 

-24  14  29.0 
24  26  53.3 
24  38  38.9 

24  49  45.5 

25  0  12.5 

-25  9  59.8 
25  19  6.8 
25  27  33.3 
25  35  19.0 
25  42  23.7 

-25  48  47. 1 
-25  54  29.1 


Var.  of 
Decl. 
for  1 

Hour. 


Noon. 


-58.79 
57.64 
56.S3 
55.40 
54.94 

-53.04 
51.61 
50.56 
49.97 
47.96 


45.95 
43.86 
49.44 
40.99 

-39.S8 
38.09 
36.50 
34.96 
33.40 

-^1.81 
30.91 
96.50 
96.95 
95.30 


.63 
91.95 
90.96 
18.55 
16.84 

•15.11 
-13.38 


Meridian 
rMMago. 


Ii    ni 
2  16.4 

2  17.2 
2  18.0 
2  18.8 
2  19.7 

2  20.5 
2  21.4 
2  22.3 
2  23.2 
2  24.1 

2  25. 1 
2  26.0 
2  27.0 
2  28.0 
2  29.0 

2  30.0 
2  31.0 
2  32.0 
2  33.1 
2  34.1 

2:».2 
2  36.3 
2  .37.4 
2  38.5 
2  39  7 

2  40.8 , 
241.91 


2  43.0 
2  44.2 
2  45.3 

2  46.4 
2  47.5 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


3d. 

8th. 

ISth. 

ISth. 

98d. 

7.5 

7.8 

// 
7.8 

8.0 

8.3 

8.3 
8.6 

^'.6 
8.9 

28th. 


9.2 


VonL-^The  aUpi  -+  indlaataa  north  daoUaattonat  the  aiffa — ladloataa  Math  dMliaationa. 
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GREENWICH  MEAN  TIME. 


NOVEMBEB. 


a 
o 


1 
9 
3 
4 

5 


Apparent 
A0o«iisioii. 


3r(»oti. 


n    m     s 
17  3127.08 

17  36  31.80 

17  41  36.41 

17  46  40.82 

17  51  44.96 


6  17  56  48.76 

7  18  I  52.13 
8.  18  6  54.99 
9 1  18  11  57.26 

10 ;  18  16  58.85 


18  21  59.67 
18  26  59.62 
18  31  58.62 
18  36  56.59 
18  41  53.44 


II 

I2> 

13 

14 

15 


46  49.08 

51  43.42 

56  36.39 

1  27.89 

6  17.84 


,16  18 
17;  18 

18  18 

19  19 
20'  19 

! 

|21  '  19  11  6.15 

22  19  15  52.76 

23  19  20  37.59 
I24  192520.56 

25  19  30  1.61 


19  34  40.66 
19  39  17.65 
19  43  52.52 
19  48  25.20 
19  52  55.63 


26 
27 

i28 

I 

29 
30 


Var.of 
B.A. 
fori 

Hour. 


Koon. 


i9.aM 

19.868 
19.079 
19.686 

+19.650 
19.631 
19.608 
19.561 
19.551 


Apparent 
Declination. 


Xcon. 


O        I         II 

-25  54  29.1 

25  59  29.4 

26  3  47.9 
26  7  24.4 
26  10  19.0 

-26  12  31.6 
2(:  14  2.2 
26  14  50.7 
26  14  57.3 
26  14  22.1 


•I-19.517,  ->26  13  5.2 
19.479  26  1 1  6.7 
19.438  26  8  26.8 
19.383  26  5  5.9 
19.344'    26    1    4.3 


31  I  19  57  23.74 
32 :  20    1  49.47 


+19.999 
19JD8! 
19.177  I 
19.114 
19.048  , 

I 
+11.078 , 

11.906 

11.830 

11.739 

11.670 

+11.565 
11.498 
11.408 
11.315 
lliBO 


-25  56  22.2 
25  51  0.0 
25  44  58.0 
25  38  16.8 
25  30  56.7 

-25  22  58.3 
25  14  22.2 
25  5  8.9 
24  55  18.9 
24  44  52.9 

-24  33  51.4 
24  22  15.1 
24  10  4.5 
23  57  20.4 
23  44    3.6 


+11.199   -23  30  14.8 
+11.091    -23  15  54.6 


Var.of 
Decl. 
fori 

Honr. 


Xoon. 


-13.38 

11.64 

9.90 

8.15 

6.40 

-  4.65 
9.90 

-  1.15 
+  0.60 

9.34 

+  4.07 

A.79 

7.51 

9.99 

10.91 

+19.50 
14.96 
15.90 
17.53 
10.14 

+90.79 


93.89 
95.34 
96.83 

498.99 
90.73 
31.14 
39.54 
33.87 

+35.19 
+36.48 


PaiNHige. 


h    m 
2  47.5 

2  48.7 

2  49.8 

2  50.9 

2  52.0 

2  53.2 
2  54.3 
2  55.4 
2  56.5 
2  57.6 

2  58.7 

2  59.8 

3  0.9 
3  1.9 
3   2.9 


3 
3 
3 
3 
3 


3.9 
4.9 
5.8 
6.7 
7.6 


3  8.4 

3  9.2 

3  10.0 

3  10.7 

3  11.5 

3  12.2 
3  12.9 
3  13.5 
3  14.1 
3  14.6 

3  15.1 
3  15.6 


I>»y  of  the  Month. 


'  Semidiameter 
'  Hor.  Parallax 


2d. 

II 
9i2 

9.6 

7th. 

9':6 
10.0 

19th. 

id'.o 
10.4 

17th. 

ld'.5 
10.9 

99d. 

ILO 
11.4 

97th 


11.6 
12.0 


§ 


>. 


1 

2 
3 
4 

5 

• 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


DECEMBEB. 


Apparent 

Bight 
AjBceneion. 


2fOQ%\, 


h    m     a 

19  57  23.74 

20  1  49.47 
20  6  12.75 
20  10  33.53 
20  14  51.73 

20  19  7.31 
20  23  20.20 
20  27  30.32 
20  31  37.60 
20  35  4 1 .98 

20  39  43.39 
20  43  41.76 
20  47  37.02 
20  51  29.09 
20  55  17.90 

20  59    3.38 

21  2  45.44 
21  6  24.01 
21  9  59.02 
21  13  30.38 

21  16  58.01 
21  20  21.84 
21  23  41.78 
21  26  57.75 
21  30   9.66 

21  33  17.42 
21  36  20.93 
21  39  20.10 
21  42  18.82 
2145   5.00 

21  47  50.52 
21  50  31.26 


Var.of 
B.A. 
fori 

Hour. 


Apparent 
Deoluiatiou. 


ifooti. 


Var.  of 

Decl. 

for  1     ^, 
Hour.    Mvrldian 
I  PaMA«e. 


4Voon. 


+U.199    -23  30  14.8 


11.091 
10.918 
J0.819 
10.704 


+10.593 
10.479 
10.369 
10.943 
10.191 


if eori. 


23  15  54.6 
23  1  3.8 
22  45  43.3 
22  29  53.8 

-22  13  36.1 
21  56  51.0 
21  39  39.5 
21  22  2.4 
21    4    0.7 


+  9.996  -20  45  35.4 
9.867  20  26  47.3 
9.736 


9.609 


20    7  37,4 
19  48  .6.8 


9.464  1      19  28  16.4 


+  9.394 
9.180 
9.033 
8.883 
8.730 

+  8.573 
8.413 
8.949 
8.089 
7.910 

+  7.735 
7.555 
7.979 
7.186 
6.004 

+  6.798 
+  6.506 


-19    8    7.3    +50.75 


It 
+35.19 
96.48 
37.74 
38.97 
40.16 

+41.39 
49.44 
43.59 
44.56 

45.57 

+46.54 
47.47 
48.35 
49.19 
49.09 


18  47  40.5' 
18  26  57.1 
18    5  58.1 
17  44  44.6 

17  23  17.8 
17  1  3ri.7 
16  39  48.5 
16  17  48.2 
15  55  38.9 

•15  33  21.7 
15  10  58.0 
14  48  28.9 
14  25  55.5 
14  3  18.9 

13  40  40.5 
•13  18    1.4 


51.47 
59.14 
59.77 
53.35 

+53.88 
54.37 
54.81 
55.91 
55.56 


+56.63 
+56.63 


"Ti    in" 
3  15.1 
3  15.6 
3  16.1  j 
3  16.5 
3  16.9 

3  17.2 
3  17.5 
3  17.7 
3  17.9 
3  18.0 

3  18.1 
3  18.1 
3  18.1 
3  18.0 
3  17.8 

3  17.6! 
3  17.3 
3  17.0 
3  16.7  , 
3  16.3 

3  15.8 
3  15.2 
3  14.6 
;)  13.9 
3  13.2 


+55.86  3  12.3 

56.11  3  11.4 

56.31  ;  3  10.4 

56.47  3    9.4 

56.58  ti    8.0 


3    7.1 
3   5.9 


Day  of  the  Month. 


Semidianioter  . 
Hor.  Parallax    . 


9d. 


12.2 
12.6 


7th. '12th.' 17th 


I 


II 
12.9 


«    I    II 
13.6  14.5 

13.3  14.1  15.0 

I 


22d. 


i:>!4 

16.0 


27th. 


92d. 


n 


16.5  17.7 


17.1 


18.4 


TIm  aisn  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  ineresslne  and  south  decllaa* 
tloaa  are  decreasing .   The  sign — indicates  that  nort  h  declinations  are  decreasing  and  south  declinations  Inersasing. 
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MARS,  1893. 


GRBfiNWIOH  MEAN  TIME. 


a 
e 


^ 


I 

8 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


JANUARY. 


Apparent 

Uigbt 
AncennioTi. 


yoon. 


h    m     8 
0  1 1    8.02 

0  13  30.22 

0  15  52.59 

0  18  15.15 

0  20  37.89 

0  23  0.83 
0  25  23.95 
0  27  47.27 
0  30  10.78 
0  32  34.49 

0  34  58.42 
0  37  22.55 
0  39  46.90 
0  42  11.47 
0  44  36.26 

0  47  'l.27 
0  49  26.51 
0  51  51.98 
0  54  17.68 
0  56  43.60 

0  59   9.76 

1  1  36.14 
1  4  2.75 
1  6  29.59 
1  8  56.66 

1  1 1  23.95 
I  13  51.47 
1  16  19.22 
1  18  47.19 
1  21  15.39 

1  23  43.84 
1  26  12.51 


Var.  of 
R.  A. 
for  1 
Honr. 


Noon. 


a 
-I-5.9S1 

5939 

5.937 

5.945 

5.963 

-l'5.961 
5.969 
5.977 
5.985 
5.993 

-fe.ooi 

6.010 
6.019 
6.098 
6.037 

+6.047 
6.0S6 
6.065 
6.075 
6.064 

-14.094 
6.103 
6.U3 
6.1» 
6.139 

+6.149 
6.151 
6.161 
6.170 
6.180 

4«.igo 

-14.900 


Apparent 
DeotiDation. 

Var.  of 
Decl. 
fori 
Honr. 

Noon. 

Noon. 

oil* 

+  1    2    4.9 

+48.15 

1  18  56.2 

49.19 

1  35  46.7 

49.09 

1  52  36.3 

4S.05 

2   9  24.9 

49.00 

+2  26  12.3 

+41.05 

2  42  58.5 

41.90 

2  59  43.3 

41.84 

3  16  26.7 

41.78 

3  33    8.5 

41.71 

+3  49  48.7 

+41.64 

4    6  27.1 

41.56 

4  23    3.6 

41.48 

4  39  38.2 

41.80 

4  56  10.6 

41.30 

+5  12  40.9 

+41.91 

5  29    8.9 

41.11 

5  45  34.3 

41.00 

6  I  67.2 
6  18  17.3 

+6  34  34.6 

6  50  48.9 

7  7  0.0 
7  23    7.9 

7  39  12.3 

+7  55  13.1 

8  11  10.2 
8  27  3.3 
8  42  52.6 
8  58  37.7 

+9  14  18.6 
+9  29  55.2 


40.89 
40.78 

+40.06 
40.53 
40.39 
40.95 
40.11 

+39.90 
39.80 
39.64 
39.47 
39.30 

+39.19 
+38.93 


MerldiaD 
Puaanfe. 


h     III 
5  25.3 

5  23.7 

5  22.1 

5  20.6 

5  19.0 

• 

5  17.5 
5  15.9 

5  14.4 

6  12.9 
5  11.3 


5 
5 
5 
5 
5 


9.8 
8.2 
6.7 
5.2 
3.6 


5  2.1 
5  0.6 
4  59.1 
4  57.6 
4  56.1 

4  54.6 
4  53.1 
4  51.6 
4  50.1 
4  48.6 

4  47.1 
4  45.6 
4  44.1 
4  42.6 
4  41.2 

4  39.7 
4  38.3 


Day  of  the  Month. 


Bernidiameter 
Hur.  Parallax 


0th. 


i'A 
7.2 


5th. 


4:0 
7.0 


10tb.!|5th. 


^!8 
6.7 


^7 
6.5 


90th 


i:6 
6.3 


95th. 


6.1 


80th. 


o 
o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


ti 
3.4 

5.9 


^  FEBRUARY. 


Apparent 

Right 
Asoenaion. 


Noon. 


"E  ni  s 
1  26  12.51 
1  2841.43 
1  31  10.58 
1  33  39.98 
1  36    9.64 

1  38  39.55 
1  4 1  9.72 
I  43  40.14 
1  46  10.84 
I  48  41.81 

I  51  13.06 
1  53  44.60 
1  56  16.41 

1  58  48.51 

2  1  20.89 

2  3  53.57 
2  6  26.54 
2  8  59.80 
2  1 1  33.35 
2  14    7.18 

2  16  41.30 
2  19  15.71 
2  21  50.41 
2  24  25.39 
2  27    0.65 

2  29  36.19 
2  32  12.01 
2  34  48.11 
2  37  24.50 
240    1.17 

2  42  38.13 
2  45  15.37 


Var.  of 
R.A. 
for  1 
Hour. 


Noon. 


a 
+6.900 
6.910 
6.990 
6.930 
6.941 

+«.9S9 
6.963 
6.974 
6.965 
6.997 

+6.308 
6.390 
6.339 
6.344 
6.356 

+6.368 
6.380 
6.393 
6.404 
6.416 

+6.497 
6.439 
6.451 
6.463 
6.475 

+6.486 
6.498 
6.510 
6.599 
6.534 

+6.546 
+6.558 


Apparant 
Declination. 


Noon. 


+9  29  55.2 
9  45  27.2 
0  0  54.7 
0  16  17.6 
0  31  35.6 

0  46  48.8 

1  1  57.0 
1  17  0.0 
1  31  57.9 

1  46  50.6 

2  1  37.9 
2  16  19.7 
2  30  55.9 
2  45  26.3 

2  59  50.9 

3  14  9.6 
3  28  22.3 
3  42  28.8 

3  56  29.0 

4  10  22.7 

4  24  10.0 
4  37  50.4 

4  51  24.0 

5  4  50.7 
5  18  10.3 

5  31  22.7 
5  44  27.9 

5  57  25.6 

6  10  15.8 
6  22  58.5 


+ 
+ 


6  35  33.5 
6  48    0.6 


Var.  of 
Decl. 
for  1 
Honr.    Meridian 
PiiflMge.  I 


Noon. 


II 
+38.93 

38.74 

38.55 

38.35 

38.15 

+37.94 
37.73 
37.59 
37.30 
37.08 

+36.85 
36.69 
36.38 
36.14 
35.90 

+35.65 
35.39 
35.13 
34.87 
34.60 

+34.39 
34.04 
33.75 
33.46 
33.17 

+39.87 
38.56 
39.95 
31.94 
31.69 

+31.30 
+30.97 


h    ni    I 
38.3 

3G.8 

.35.4  < 

33.9 

32.5 

31.1 
29.6 
28.2 
26.7 
25.3 

23.;» 
22.4 
21.0 
19.6 
18.2 

16.8 
15.4  I 
14.0 
12.C 
11.3 

9.9 

8.r» 

7.2 
5.0 
4.5 

3.1 

1.8 

0.5 

59.1 

57.tj 


56.4 
55.1 


Day  of  the  Month. 


Semidiaroeter 
Hor.  Parallax 


4th. 


4'.3 
5.7 


9th. 


i:2 
5.6 


14th. 


u 

3.1 
5.4 


19th. 


3.0 
6.3 


94tli. 


5.1 


Von.— The  aiRn  +-  indicates  nort'i  deolinationa;  the  aign  —  indicatea  aonth  declinations. 


MAKS,  1893. 
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a 

o 

I 


1 

^ 
4 
5 

6 
7 
8 
9 
10 

111 
IS  I 
13' 
14' 
15 


16 

171 
18 
101 
90 
I 
21 
22 
23! 
21 
25 

26* 

27 

28 

20 

30 

31 
32) 


GEBBNWIOH  MEAN  UMB. 


KASCH. 


Apparent 

BlKht 
AaooDsioti. 


I990H» 


h  m  • 
237  24.50 
240  1.17 
2  4238.13 
2  45  15.37 
2  47  52.80 

2  50  30.70 
2  53  8.80 
2  55  47.20 

2  68  25.89 

3  I    4.88 

3  3  44.17 
3  6  23.75 
3  9  3.63 
3  1 1  43.80 
3  14  24.27 

3  17  5.04 
3  19  46.10 
3  22  27.45 
3  25  0.09 
3  27  51.00 

3  30  33.20 
33:1  15.67 
3  35  58.4! 
33841.41 
3  4124.67 

3  44  6.18 
3  46  61.94 
3  40  35.04 
3  52  20.18 
3  55    4.66 

3  57  49.37 

4  0  34.31 


Var.of 
B.A. 
fori 

Hour. 


JVoon. 


a 

6.694 
6.546 
6.558 
6.570 

+6.588 

e.«M 

6.606 
6.618 
6.630 

46.649 
6.655 
6.668 
6.681 
6.093 

46.705 
6.717 
6.799 
6.741 
6.753 

+6.764 
6.775 
6.786 
6.707 
6.808 

+6.818 
6.888 
6.838 
6.848 
6.856 

+6.868 
+6.8n 


Apparent 
I>Muoatlo]i. 

Var.of 

Bed. 

fori 

Hoar. 

Noon. 

Noon. 

+  16  10  15r8 

+31.04 

16  22  58.5 

31.69 

10  35  33.5 

31.30 

16  48   0.6 

30.97 

17    0  19.8 

30.64 

+17  1231.0 

+30.30 

17  24  34.2 

90.06 

17  36  29.2 

90.69 

17  48  16.0 

90.97 

17  50  54.5 

98.08 

+18  1124.5 

496.57 

18  22  46.1 

98.99 

18  33  59.1 

97.86 

18  45    3.4 

97.50 

18  55  58.8 

97.13 

+10   6  45.5 

+96.76 

10  1723.1 

96.38 

10  27  51.7 

96.00 

1938  11.1 

95.61 

19  48  21.3 

».99 

+10  58  22.1 

+94.83 

20    8  13.4 

94.44 

20  17  55.2 

94.04 

20  27  27.3 

93.64 

20  30  49.6 

93.93 

+20  46    2.1 

+99.89 

20  55    4.7 

99.40 

21    3  57.4 

91  .te 

21  12  39.9 

91.56 

21  21  12.3 

91.14 

+21  29  34.5 

+90.71 

+21  37  46.4 

•1-90.98 

Uerldian 

e. 


h    m 
3  59.1 

3  57.8 
3  56.4 
3  55.1 
3  53.8 

3  52.5 
3  51.2 
3  40.0 
3  48.6 
3  47.3 

3  46.0 
3  44.8 
3  4.3.5 
3  42.2 
3  40.0 

3  30.6 
3  38.4 
3  37.1 
3  35.9 
3  34.6 

3  33.4 
3  32.2 
3  30.0 
3  20.7 
3  28.5 

3  27.3 
3  26.1 
3  24.9 
3  23.7 
3  22.5 

3  21.3 
3  20.1 


Day  of  the  Month. 


Semidiameter  . 
Mor.ParsiIaz  . 


lat. 


.0 
5.0 


6tb. 


s£8 

4.0 


flth.'l6th. 


l7 
4J6 


i'.7 


Slat. 


Is 


4.7 !  4.6 


96th. 


sr.6 

4.5 


SUt. 


5^:5 

4.4 


a 
e 

o 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


APKIL. 


Apparent 

Kght 
AaoaoaloD. 


Ifoon. 


T 
4 

4 

4 

4 


m    a 
0  34.31 

3  19.48 

6    4.87 

8  50.47 


4  11  36.30 

4  14  22.33 
4  17  8.58 
4  19  55.04 
4  22  41.70 
4  25  28.56 

4  28  15.62 
4  31  2.87 
4  33  50.31 
4  36  37.93 
4  39  25.72 

4  42  13.67 
4  45  1.78 
4  47  50.04 
4  50  38.44 
4  53  26.97 

4  56  15.62 

4  59    4.38 

5  I  53.26 
5  4  42.23 
5   7  31.27 

5  10  20.40 
5  13   9.59 

5  15  58.85 

6  18  48.17 
5  21  37.53 

5  24  26.94 
5  27  16.38 


Var.of 
ILA. 

fori 
Honr. 


Wooti, 


8 

4«.877 
6.887 
6.806 
6.905 
6.014 

+6.093 
6.039 
6.041 
6.040 
6.957 

+6.065 
6.973 
6.080 
6.087 
6.004 

+7.001 
7.007 
7.013 
7.019 
7.094 

+7.090 
7.033 
7.037 
7.041 
7.045 

+7.048 
7.051 
7.053 
7.055 
7.057 

+7.0SO 
+7.060 


Apparent 
DeoUnation. 

Var.of 

Decl. 

fori 

Hoar. 

Jfeon. 

^eoiia 

+2r37  46!'4 

** 
+90  JB 

21  45  47.9 

10.66 

21  53.39.1 

10.49 

22    1  19.9 

18.08 

22   8  50.1 

18.64 

+22  16   9.7 

+18.10 

22  23  18.7 

17.65 

22  .30  17.0 

17.90 

22.37    4.6 

16.75 

22  43  41.5 

16.30 

+22  50    7.4 

+15.85 

22  56  22.5 

15.40 

23   2  26.7 

14.04 

23    8  19.8 

14.46 

23  14    1.9 

14.09 

+23  10  32.8 

+13Ji6 

23  24  52.6 

13.00 

23.30    1.2 

19.69 

23  34  58.5 

19.15 

23  30  44.6 

11.66 

+23  44  19.3 

+nj9i 

23  48  42.6 

10.74 

23  52  54.4 

10.96 

23  56  55.0 

0.78 

24    0  44.0 

0.30 

+24    4  21.4 

+  8.89 

24    7  47.4 

8.34 

24  11    1.9 

7.86 

24  14    4.7 

7.38 

24  16  56.0 

6.80 

+24  19  35.7 

+  6.41 

+24  22   3.8 

+  5.93 

Meridian 


h    m 
3  20.1 

3  18.9 

317.7 

3  16.5 

3  15.3 

3  14.2 
3  13.0 
3  11.9 
3  10.7 
3   9.6 


3 
3 
3 
3 
3 


8.4 
7.3 
6.1 
5.0 
3.8 


3  2.7 
3  1.5 
3  0.4 
2  59.2 
2  58.1 

2  57.0 
2  55.9 
2  54.7 
2  53.6 
2  52.5 

2  51.4 
2  50.3 
2  49.2 
2  48.0 
2  46.9 

245.8 
2  44.7 


Day  of  the  Month. 


Seraidiameter 
Mor.  Parallax 


5th. 
4.3 


10th. 


4.2 


15th. 


2:4 
4.2 


90th. 


4.1 


95th. 


ii:3 

4.1 


SOth. 


2;j 

4.0 


Tba  alca  +  preflxed  te  the  hoariy  ohaBge  of  Jleolbiatiaii  Indloaiea  that  north  deeUnationa  aie  Increaaiac  and  aoath  deellaa- 
ttonaare  deoreiiing.  The  sign  ^Indioatea  that  north  deoUnadona  are  deoreaaing  and  eoath  deeUnationa  laereaalng. 
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MARS,  1893. 


ORBENWIOH  MBAK  TIME. 


MAT. 


I 


i 


1 
s 

3 
4 

5 

6 

7 

8 

9 

10 

11 
19 
13 
14 
15 

16 
17 

18 
19 
70 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

jQght 
AjMeniion. 


Noon. 


b    xn     B 
6  24  26.94 

5  27  16.38 

5  30    5.84 

5  32  55.34 

5  35  44.85 

5  38  34.37 

5  4 1  23.90 

6  44  13.43 
5  47  2.96 
5  49  52.47 

5  52  41.97 
5  55  31.43 

5  58  20.85 

6  I  10.23 
6    3  59.55 

6  6  48.81 
6  9  38.00 
6  12  27.10 
6  15  16.11 
6  18   5.02 

6  20  53.82 
6  23  42.49 
6  26  31.03 
6  29  19.44 
6  32   7.70 

6  34  55.81 
6  37  43.75 
6  40  31.53 
6  43  19.13 
6  46    6.54 

6  48  53.78 
6  51  40.83 


Var.of 
B.A. 
fori 
Honr. 


Noon. 


• 
+7.060 
7.000 
7.061 
7.009 
7.063 


Apparent 
Deolinfttion . 


Noon. 


O        I         // 

+24  19  35.7 
24  22  3.8 
24  24  20.4 
24  26  25.4 
24  28  18.7 


+7.064  +24  30  0.4 
7.064 '  24  3130.5 
7.063*     24  32  49.1 


7.063 
7.069 

+7.061 
7.0M 
7.057 
7.055 
7.053 


24  33  56.0 
24  34  51.4 

+24  35  35.1 
24  36  7.2 
24  36  27.8 
24  36  36.8 
24  36  34.2 


+7.051  +24  36  20.1 
7.048  24  35  54.3 
7.044:     24  35  17.1 


7.040 

7.( 


+7.081 
7.096 
7.080 
7.014 
7.006 

+7.001 
6.004 
6.967 
6.060 
6.073 


+6. 
+6. 


24  34  28.4 
24  33  28.2 

+24  32  16.6 
24  30  53.5 
24  29  19.0 
24  27  33.2 
24  25  36.1 

+24  23  27.7 
24  21  8.0 
24  18  37.2 
24  15  55.3 
24  13  2.3 

+24    9  58.2 
+24    6  43.1 


Var.of 
Bed. 
fori 
Honr. 


Noon. 


It 
+6.41 

5.03 

5.45 

4.07 

4.48 

+4.00 
3.51 
3.03 
9.54 
9.06 

+1.58 

1.00 

0.61 

40.13 

-0.35 

-0.83 
1.31 
1.70 
9.97 
S.75 

-3.S9 
3.70 
4.17 
4.64 
5.11 

-6.58 
6.05 
6.58 
6.08 
7.44 

-7.00 
"8.36 


Meridian 
Pa»Mig<«. 


h    ni 
2  45.8 

2  44.7 

2  43.6 

2  42.5 

2  41.4 

2  40.2 
2  39.1 
2  38.0 
2  36.9 
2  35.6 

2  34.6 
2  33.5 
2  32.4 
231.3 
2  30.2 

2  29.0 
2  27.9 
2  26.8 
2  25.7 
2  24.6 

2  23.4 
2  22.3 
2  21.2 
2  20.0 
2  18.9 

2  17.7 
2  16.6 
2  15.5 
2  14.3 
213.2 

2  12.0 
2  10.9 


JUNE. 


Day  of  the  Himth. 


S«niidiameter 
Hor.  Parallax 


Oth. 


4.0 


10th. 


3.9 


ISth. 


3.9 


20th. 


3.8 


Mth. 


3.8 


SOth. 


3.7 


I 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
:)2 


Apparent 

Right 
Aaoension. 


Noon. 


h    m     a 
6  51  40.83 

6  54  27.69 

6  57  14.35 

7  0  0.81 
7   2  47.06 

7  5  33.10 
7  8  18.93 
7  1 1  4.53 
7  13  49.91 
7  16  35.06 


Var.of 
R.  A. 
fori 
Honr. 


Noon. 


8 

48.056 
6.048 
6.040 
6.839 
6.083 

46.014 
6.005 
6.606 
6.686 
6.876 


Apparent 
Gemination. 


Deo] 


Noon. 


7  19  19.98     +6.866 


7  22  4.66 
7  24  49.09 
7  27  33.27 
7  30  17.19 

7  33    0.85 
7  35  44.23 
7  38  27.34  , 
7  41  10.16 
7  43  52.70 

7  46  34.95 
7  49  16.90 
7  51  58.55 
7  54  39.90 

7  57  20.95 

8  0  1.69 
8  2  42.12 
8  5  22.24 
8  8  2.05 
810  41.55 

813  20.76 
8  15  59.64 


6.866 
6.846 
6.836 
6.895 


+24  6  43.1 
24  3  17.1 
23  59  40.2 
23  55  52.4 
23  51  53.8 

+23  47  44.4 
23  43  24.3 
23  38  53.6 
23  34  12.3 
23  29  20.5 

+23  24  18.2 
23  19  5.4 
23  13  42.3 
23  8  8.9 
23    2  25.3 


48.814'  +22  56  31.6 


6.809 
6.700 
6.778 
6.766 

46.754 
6.749 
6.730 
6.717 
6.704. 

46.609 
6.679 
6.066 
6.653 
6.640 

+6.687 
+6.614 


22  50  27.8 
22  44  14.0 
22  37  50.2 
22  31  16.7 

+22  24  33.3 
22  17  40.3 
22  10  37.7 
22  3  25.6 
21  56    4.0 

+21  48  33.1 
21  40  52.9 
21  33  3.5 
21  25  5.0 
21  16  57.4 

+21    8  40.9 
+21    0  15.6 


Var.of 
Deol. 
fori 
Honr. 


Noon. 


Meridian 
Panage. 


-8.36 

8.88 

0.97 

0.79 

10.17 

-10.09 
11.06 
11.50 
11.04 
19.38 

-19.81 
13.94 
13.67 
14.10 
14.53 

-14.05 
15.37 
15.78 
16.10 
16.60 

-17.00 
17.40 
17.00 
18.90 
18.58 

-18.00 
10.36 
10.74 
80.18 
80.50 

-80.87 
-81.84 


li    m 
2  10.9 

2  9.7 

2  8.5 

2  7.3 

2  6.1 


2 
2 
2 
2 
2 


5.0 
3.8 
2.6 
1.4 
0.2 

59  0 
57  8 
566 
554 
54.2 

53.0 
51.8 
50.6 
49.4 
48.1 

46.9 
45.7 
44.4 
43.2 
41.9 

40.7 
39.4 
38.1 
36.8 
35.5 

34.2 
32.9 


DayoftheHonth. 


Semidiameter 
Hor.  Parallax 


4th. 


Sf.l 
3.7 


8th. 


3:6 


14th. 


3.6 


18«h.84th. 


3.5 


88th. 


sCo 

3.5 


2:0 
3.5 


HonL— The  alga  +  iadioateo  north  deoUnattona  1  the  aign  —  Indioatea  aouth  deolioatioiia. 
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aSBENWIOH  MEAN  TIME. 

JULY. 

▲UQUST. 

• 

Apparent 

Ught 
AtconaiOB. 

1 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hoar. 

Meridian 
Panage. 

i 

t 

Apparent 
Aaoension. 

Yar.  of 

B.A. 

fori 

Hour. 

Appaient 
DeoUnatkm. 

▼ar.of 

DeoL 

fori 

Hour. 

MeridUn 
Paeiage. 

^<9CfII. 

Noon. 

Noon. 

Xoon. 

Jfoon. 

JIToon. 

IfOOti. 

^ooa. 

1 
1 

h  m    s 
8  13  20.76 

a 
46  697 

O       1       tt 

421    8  40.9 

-90.87 

h    m 
1  34.2 

1 

h  m    « 
9  33    2.51 

a 
46.939 

0     t    It 
415  45  47.3 

H         h    m 

-ao.60     0  51.7 

s 

8  15  59.64 

6.614 

21    0  15.6 

91.94 

1  32.9 

2 

9  35  31.96 

6.991 

15  33  29.9 

30.86     0  50.2 

3 

8  18  38.21 

6.601 

20  51  41.4 

91.61 

1  31.6 

3 

938    1.13 

6.910 

15  21    6.4 

31.10 

0  48.8 

4 

'    8  21  16.48 

6.568 

20  42  58.4 

91.97 

1  30.3 

4 

9  40  30.04 

6.100 

15    8  37.0 

31.35 

0  47.3 

6 

8  23  54.46 

6.575 

20  34    6.8 

99.33 

1  29.0 

5 

9  42  58.69 

6.188 

14  56    1.7 

31.00 

0  45.9 

6 

8  26  32.10 

46.569 

420  25   6.7 

-99.68 

1  27.7 

6 

9  45  27.09 

46.177 

414  43  20.5 

-31.83 

0  44.4 

;  7 

8  29   9.45       6.540 

20  15  58.0 

93.03 

1  26.4 

7 

9  47  55.23 

6.167 

14  30  33.7 

39.07 

0  42.9 

8 

8  31  46.49 

6.590 

20   641.0 

93.38 

125.1 

8 

9  50  23.13 

6.157 

14  17  41.2 

39.30 

0  41.5 

9 

8  34  23.22 

6.594 

19  57  15.6 

93.73 

1  23.7 

9 

9  52  50.76 

6.147 

14    4  43.1 

99.53 

0  40.0 

'  10 

t 

8  36  59.65 

6.511 

19  47  42.0 

94.07 

1  22.4 

10 

9  55  18.18 

6.137 

13  51  39.7 

39.75 

0  38.5 

II 

8  39  35.77 

46.498 

419  38    0.2 

-94.40 

121.0 

U 

9  57  45.34 

46.197 

413  38  30.9 

-39.97 

0  37.0 

12 

8  42  11.57       0.485 

19  28  10.4 

94.73 

1  19.7 

12 

10    0  12.27 

6.117 

13  25  16.9 

33.19 

0  35.5 

13 

6  44  47.06       6.479 

19  18  12.6 

95.06 

1  18.3 

13 

10    2  38.96 

6.107 

13  11  57.7 

33.40 

0  34.0 

14 

8  47  22.24        6450 

19    8   6.9 

95.30 

1  17.0 

14 

10    5    5.42 

6.007 

12  58  33.5 

33.61 

0  32.5 

13 

8  49  57.10 

6.446 

18  57  53.5 

95.79 

1  15.6 

15 

10    7  31.65 

6.088 

12  45    4.3 

33.81 

031.0 

16 

8  52  31.66 

46.433 

418  47  32.3 

-96.03 

1  14.3 

16 

10    9  57.65 

46.079 

412  31  30.4 

-34.01 

0  29.5 

17 

8  55    5.90 

6.490 

18  37    3.6 

96.34 

1  12.9 

17 

10  12  23.42 

6.070 

12  17  51.7 

34.91 

0  28.0 

18 

8  57  39.62       6.407 

18  26  27.4 

96.65 

1  11.5 

18 

10  14  48.98 

6.061 

12    4    8.3 

34.40 

0  26.5 

19 

9    0  13.43 

6.304 

18  15  43.8 

96.06 

1  10.1 

19 

10  17  14.33 

6.050 

1 1  50  20.4 

34.50 

0  25.1) 

90 

9    2  46.72 

6.361 

1§   4  52.9 

97.97 

1    8.7 

20 

10  19  39.46 

6.043 

1136  28.1 

34.77 

0  23.5 

21 

9    5  19.71 

46.368 

417  53  54.8 

-97.56 

1    7.3 

21 

10  22    4.38 

46.034 

411  2231.4 

-34.95 

0  22.0 

« 

9    7  52.37 

6.355 

17  42  49.6 

97.8S 

1    5.9 

22 

10  24  29.10 

6.096 

11    8  30.5 

85.13 

0  20.4 

*23 

9  10  24.73 

6.349 

17  31  37.4 

98.14 

1    4.5 

23 

10  26  53.63 

6.018 

10  54  25.4 

35.30 

0  18.9 

24 

9  12  56.78 

6.390 

17  20  18.3 

98.43 

1    3.1 

24 

10  29  17.98 

6.010 

10  40  16.2 

95.47 

0  17.3 

^ 

9  15  28.53 

6.317 

17    8  52.4 

98.79 

1     1.7 

25 

10  31  42.14 

6.003 

10  26    3.0 

35.63 

0  15.8 

26 

9  17  59.98 

46.304 

416  57  19.8 

-90.00 

1    0.3 

26 

10  34    6.12 

45.096 

410  11  45.9 

-35.79 

0  14.3 

27 

920  31.12 

6.909 

16  45  40.5 

90.98 

0  58.9 

27 

10  36  29.93 

5.080 

9  57  24.9 

35.95 

0  12.7 

». 

9  23    K97 

6.960 

16  33  54.6 

99.55 

0  57.5 

28 

10  38  53.58 

5.98B 

9  43   0.1 

36.11 

0  11.2 

29' 

9  25  32.53 

6.968 

16  22   2.3 

90.88 

0  56.1 

29 

10  41.17.07 

5.976 

9  28  31.7 

36.96 

0   9.6 

30 

9  28   2.80 

6.956 

16  10    3.6 

30.08 

0  54.6 

30 

10  43  40.42 

5.970 

9  13  59.7 

36.41 

0   8.1 

31  ' 

9  30  32.79 

46.944 

415  57  58.6 

-ao.S4 

0  53.1 

31 

10  46   3.62 

45.964 

4  8  59  24.2 

-86.65 

0   6.6 

32 

1 

9  33    2.51      46.938 

415  4547.3 

-60.60 

0  51.7 

32 

10  48  26.68 

46.986 

4  8  44  45.2 

-36.60 

0   5.0 

I>»7  of  ih«  Month. 

4th. 

9th. 

14th. 

16ih. 

84th. 

99th. 

Di 

Soi 
Hq 

\j  of  the  Month. 

Id. 
3.3 

8th. 

1     L9 
1     3.3 

18th. 

18th. 

8ld. 

88th. 

Son 
Hoi 

Aidiameter  .  . 
r.  Parallax    .  . 

3.4 

1     £0 
1     3.4 

1.9 
3.4 

3.4 

1.9 
3.4 

1.9 
3.3 

nrdiameter   .  . 
r.  Parallax    .  . 

3.3 

3.3 

r.9 
3.3 

3.3 

Tbo 
tfa 

•!(■  +  pmAjud  to  the  hourly  change  of  doolination  indioatec  i 
me  are  deoreaaiag.   The  sign  ^  iadioatea  that  north  deoUaati 

ona  are  deoreaaiag  and  eoath  deellnalioaa  laenaalag. 
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f          « 

(JRBBIS^WIOH  MBAIJf  TIMS. 

SEPTEMBkB. 

OCTOBER. 

• 

1 

1 

Apparent 

Right 
Asoenaion. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Deollnation. 

Var.of 
Decl. 
fori 
Hour. 

Merldiao 
Paange. 

• 

§ 

1 

Apparent 

Bight 
Aaoenaion. 

Var.of 
S.A. 
fori 
Honr. 

Appatevit 
Deollnation. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PftMRge. 

Noon. 

if oon. 

Noon, 

Koon. 

Jfoon. 

Noon, 

Koon. 

Noon. 

I 

b    m    • 
10  48  26.68 

• 
+5.958 

O        1        It 

+8  44  45.2 

It 
-36.69 

h    m 
0    5.0 

h    ni     s 
1 1  59  22.52 

+5.909 

0     1     II 
+1    6  11.2 

II 
-39.15 

h    m 
23  16.0 

3 

10  50  49.62 

5.953 

8  30    2.8 

36.83 

0    3.4 

2 

12    1  44.17 

5.904 

0  50  31.0 

39.18 

23  14.5 

3 

10  53  12.43 

5.948 

8  15  17.1 

36.97 

0    1.8 

3 

12   4    5.88 

5.906 

0  34  50.3 

39.90 

23  12.9 

4 

10  55  35.13 

5.943 

8   0  28.3 

37.10 

)  0   o.s 

»  fi8.7 

4 

12   6  27.66 

5.909 

0  19   9.2 

39.39 

23  11.3 

6 

10  57  57.72 

5.938 

7  45  36.3 

37.93 

23  67.2 

5 

12   8  49.52 
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3    1.2 

28 

1  1 1  50.47 

1.378 

1 

6  21  28.5  '      9.07 

4  39.3 

28 

1  32  30.97 

1.913 

8  3152.9      11.69 

2  58.0 

29' 

1  12  23.80 

1.399 

6  25    7.4        9.18 

4  35.9 

29 

1  33  17.06 

1.986 

8  36  32.5 

11.67 

2  54.8 

30 

1  12  57.64 

1.490 

6  28  49.0        9.99 

4  32.5 

30 

1  34    3.45 

1.939 

8  41  13.3 

11.79 

2  51.6; 

31 

1  13  31.98 

+1.441 

+6  32  33.3      +9.40 

4  29.2 

31 

134  50.15 

+1.969 

+8  45  55. 1 

+11.77 

2  48.5 

32 

1  14    6.81 

+1.409 

+6  36  20.3     +9.51 

4  25.8 

32 

1  35  37.15^  +1.965 

1 

+8  50  38.0 

+11.81 

2  45.3 

Day  of  the  Month. 

Sd. 

10th. 

18th. 

96th. 

Day  of  the  Month. 

8d. 

11th. 

mth. 

97  th. 

Polar  Semidiameter  .  . 
Herisoatal  Parallax  .  . 

11^1 
1.8 

ii$:6 

1.7 

1^2 
1.7 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

17.8 
1.7 

17.4 
1.6 

17:1 
1.6 

1^:8 

1.6 

Kon.^The 

the  aign  —  indicates  aoi 

nth  deolinatlimt. 

JUPITER,  1893. 
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GREEN  W  £CH  ME  A  N  TIME. 

MARCH. 

APfilL. 

• 

a 

1 

t 

AsceiiAion. 

Vm.  of 

R.A. 

fori 

Hoar. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hoar. 

Meridlen 
PMaage. 

• 

a 

1 

^SISS" 

Var.of 
B.A. 

fori 
Hoar. 

!  Tar.  of 
Apparent    .  DecL 

'  Hunr.  ' 

1             ' 

MeridlAD 
Paeeage. 

JIToon. 

1 
JToofi. 

ivoon. 

ivOOA. 

JnOOn. 

JnOon. 

JfOOfL, 

JfOCHt  . 

h  m    a 
1  33  17.06 

• 

O       f       ft 

4  8  36  39.5 

4-11.67 

h    m 
9  54.8 

1 

h  m    s 
1  59  13.79 

s 
48.993 

O       1      It 

411    7    0.1 

419.31 

h    m 
1  18.8 

9 

1  .34    3.45 

1.999 

8  4t  13.3 

11.79 

9  51.6 

9 

9   0    7.14 

9.999 

11  11  55.5 

19.30 

1  15.7 

3 

1  34  50.15 

i.9sa 

8  45  55. 1 

11.77 

9  48.5 

3 

9    1    0.70 

9.995 

11  16  50.8 

19.30 

1  19.7 

4 

135  37.15 

1.005 

8  50  38.0 

11.61 

945.3 

4 

9    154.41 

9.941 

1 1  91  45.8 

19.99 

1    9.7 

5 

1  36  94.44 

1.OT7 

8  55  91.9 

11.85 

9  49.1 

5 

9   9  48.96 

9.947 

1 1  96  40.7 

19  J6 

1    6.6 

6 

1  37  19.09 

41.969 

4  9    0   6.8 

411.60 

9  39.0 

6 

9   3  49.94 

49Je9 

411  31  35.3 

4-19J97 

1    3.6 

7 

1  37  59.88 

8.001 

9    4  59.7 

11.93 

9  35.9 

7 

9   4  36.35 

9JfS7 

11  36  99.6 

19J6 

1    0.5 

8 

1  38  46.03 

S.01Q 

9   9  39.4 

11.97 

9  39.7 

8 

9   5  30.59 

9.909 

It  41  93.6 

19.95      0  57.5 

9 

1  30  36.45 

i.093 

9  14  97.0 

19.01 

9  99.6 

9 

9   6  94.95 

9.967 

1146  17.3 

19.93      0  54.5 

10 

140  95.14 

9.034 

9  19  15.4 

19.04 

9  96.5 

10 

9   7  19.43 

9JR9 

11  51  10.6 

19.91      0  51.4 

II 

1  41  14.09 

4S.045 

4  9  94    4.6 

419.07 

9  93.4 

11 

9   814.09 

49.977 

411  56    3.5 

419.90      0  48.4 

19 

149   3.30 

S.0S6 

9  98  54.5 

19.10 

990.3 

19 

9   9   8.79 

9.969 

19    0  56.0 

19.16     0  45.4 

13 

1  49  59.77 

8.067 

9  33  45.1 

19.13 

9  17,9 

13 

9  10   3.53 

9.966 

19   5  48.0 

19.16     0  49.4 

14 

1  43  49.49 

9.077 

I)  38  36.4 

19.15 

9  14.1 

14 

9  10  58.43 

9.900 

19  10  39.5 

19.14     0  39.4 

15 

1  44  32.45 

9.067 

9  43  98.3 

19.16 

9  11.0 

15 

9  1 1  53.43 

9.994 

19  15  30.4 

19.19      0  36.3 

IC 

1  45  99.G5 

49.007 

4  9  48  90.7 

419.90 

9   7.9 

16 

9  19  48.59 

49.997 

419  90  90.7 

1 
419.00      0  33.3 

17 

1  46  13.09 

9.100 

9  53  13.7 

19.99 

9   4.8 

17 

9  13  43.69 

9.301 

19  95  10.5 

19.06      0  30.3 

18 

1  47    3.75 

9.115 

9  58   7.1 

19.94 

9    1.7 

18 

9  14  38.93 

9.304 

19  99  59.5 

19.03      0  97.3 

19 

1  47  51.63 

9.194 

10   3    1.0 

19.96 

1  58.6 

19 

9  15  34.95 

9.307 

19  34  47.9 

19.00      0  94.3 

90 

1  48  45.73 

9.133 

10   7  55.9 

19.97 

1  55.5 

90 

9  16  99.64 

9.310 

19  39  35.6 

11.97      0  91.3 

91 

1  49  37.04 

49.149 

410  19  49.8 

4I9.S8 

159.4 

91 

9  17  95.09 

48.319 

4-19  44  99.5 

4-11.94  i    0  18.3 

99 

1  50  98.55 

9.151 

10  17  44.7 

19.99 

149.3 

99 

91890.60 

9.314 

19  49   8.5 

11.90      0  15.9 

'93 

t  51  90.96 

9.150 

10  99  39.8 

19.30 

146.3 

93 

9  19  16.17 

9.916 

19  53  53.8 

11.67     0  19.9 

94 

159  12.16 

9.167 

10  97  35.1 

19.31 

143.9 

94 

990  11.78 

9.316 

19  58  38.3 

11.64      0    9.9 

95 

1 

153    4.94 

9.175 

10  39  30.6 

19.31 

140.9 

95 

9  91    7.43 

9.390 

13   391.8 

11.60      0    6.9 

1 
96 

1  53  56.59 

49. 1» 

410  37  96.9 

419.99 

137.1 

96 

999   3.14 

48.399 

413   8   4.5 

4-11.76!    0    3.9 

97 

1  54  48.97 

9.160 

10  49  91.9 

19.99 

134.1 

97 

9  99  58.87 

9.393 

13  19  46.9 

".Ta  \n  i.\ 

98 

1  55  41.59 

9.196 

10  47  17.6 

19.99 

1  31.1 

98 

9  93  54.63 

9J94 

13  17  97.0 

11.66!  93  54.9 

99 

t  36  34.38 

9.903 

10  59  13.3 

19.99 

198.0 

99 

9  94  50.43 

9.395 

13  99   6.8 

11.64   93  51.9 

30 

t  57  97.34 

9.910 

10  57    9.0 

19.39 

194.9 

30 

9  95  46.95 

9.9M 

13  96  45.6 

11.60,93  48.9 

31 

1  58  90.46 

4«.917 

411    9   4.6 

419.91 

191.9 

31 

9  96  49.09 

48.907 

413  3193.4 

411.59   93  45.9 

39 

1  59  13.79 

49.993 

4-11    7    0.1 

419.31 

1  18.8 

39 

997  37.94 

48J97 

4-13  36    0.9 

411.61  •  93  49.9 

Day  of  th«  Hi 

mth. 

7th. 

Uth 

.      99d. 

Slet 

Day  of  the  H4 

mth. 

6th. 

Mth. 

94th. 

99d. 

Pol 
H« 

ar  Sonidiam 
risontal  Pari 

leter  . 
Lllaz  . 

16!5 
1.6 

1^^ 

1       1^.1 
1.5 

16.0 
1.5 

Pol 
Ho 

[ar  Samidian 
risontal  Para 

atar .  . 
lllaz .  . 

1.5 

15 

15.7 
1.5 

1^7 
1.5 

•Isa+praflxe 
MaandeofMi 

dtotheli 

ling.   Tb 

looriychi 

eslgn— i 

lagaol 

iadloal 

rdeoUaai 
Mthati 

tfoaindiei 
lorthdeol 

it6e< 

Uial  north  daoU 
omaredeonai 

inatlooai 
liagaadi 

kcalaorei 
wathdoa 

liaaa< 

m 

leoath 
•iaoiM 

doeUna* 
lalag. 

J 
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GEBBI^WIOH  MEA]Sr  TIME. 

MAY. 

JUNE. 

■ 

g 

SI 

o 

1 

1 

Apparent 

Right 
Aacouaiou. 

Var.  of 
H.  A. 
for  1 
Hoar. 

Apparent 
Declination. 

Vnr.  of 
Decl. 
for  1 
Hour. 

Meridian 
PasMge. 

• 

*j 
S 

0 

1 

1 

Apparent 

Right 
Asoeneion. 

Var.  of 
R.A. 
fori 
Hoar. 

Apparent 
DeoUnatiou. 

Var.  of 
Decl. 
for  1 
Hour. 

Meridian 

Noon. 

NOOH. 

Noon. 

Noon. 

Noon. 

if oon. 

Noon. 

Noon. 

h    III     8 
2  26  42.09 

8 

+9.397 

+13  3\2ZA 

n 

+11.55 

h     ni 
23  45.2 

h    ni     A 
2  55  19.03 

a 
+9.956 

+15  44  22.4 

II 
+9.75 

h    ni 
22  11.8 

2 

2  27  37.94 

9.397 

13  36    0.2 

li.51 

23  42.2 

2 

2  56  13.11 

9.951 

15  48  15.5 

9.68 

22    8.7 

3 

2  28  33.81 

9.396 

13  40  35.9 

11.47 

23  39. 1 

3 

2  57    7.06 

9.945 

15  52   6.9 

9.61 

22    5.7 

4 

2  29  29.69 

9.396 

13  45  10.5 

11.49 

23  36. 1 

4 

2  58    0.87 

9.939 

15  55  56.6 

9.54 

22    2.6 

5 

2  30  25.57 

9.338 

13  49  44.0 

11.38 

23  33. 1 

5 

2  58  54.54 

9.933 

15  59  44.6 

9.47 

21  59.6 

6 

2  31  21.45 

+9.398 

+13  54  16.3 

+11.33 

23  30. 1 

6 

2  59  48.07 

+9.997 

+  16    3 '30.8 

+9.39 

21  56.5 

7 

2  32  17.33 

9.396 

13  58  47.6 

11.98 

23  27.1 

7 

3    0  41.45 

9.991 

16    7  15.3 

9.39 

21  53.5 

8 

2  33  13.21 

9.398 

14    3  17.6 

11.93 

23  24. 1 

8 

3    1  34.66 

9.914 

16  10  58.0 

9.95 

21  50.4 

9 

2  34    9.07 

9.397 

14    7  46.5 

11.18 

23  21.1 

9 

3    2  27.71 

9.907 

16  14  38.8 

9.17 

21  47.4 

10 

2  35    4.92 

9.397 

14  12  14.1 

11.13 

23  18.1 

10 

3    3  20.59 

9.900 

16  18  17.9 

9.10 

21  44.3 

It 

2  36    0.74 

+9.398 

+14  16  40.5 

+11.08 

23  15.1 

11 

3    4  13.30 

+9.199 

+16  21  55.1 

+9.09 

21  41.3 

\2 

2  36  56.54 

9.395 

14  21    5.6 

11.09 

23  12.1 

12 

3    5    5.82 

9.184 

16  25  30.5 

8.94 

21  38.2 

13 

2  37  52.31 

9.393 

14  25  29.4 

10.96 

23    9.1 

13 

3    5  58.15 

9.176 

16  29    4.0 

8.86 

21  35.1 

14 

2  38  48.04 

9.391 

14  29  51.9 

10.91 

23    6.1 

14 

3    6  50.29 

9.168 

16  32  35.6 

8.78 

21  32.0 

15 

2  39  43.73 

9.319 

14  34  13.0 

10.85 

23    3.1 

15 

3   7  42.23 

9.160 

16  36    5.3 

8.70 

21  29.0 

16 

2  40  39.37 

+9.317 

+  14  38  33.7 

+10.79 

23   0.1 

16 

3    8  33.95 

+9.15J 

+  16  39  33.0 

+8.09 

21  25.9 

17 

2  41  34.96 

9.315 

14  42  51.0 

10.73 

22  57.1 

17 

3   9  25.47 

9.149 

16  42  58.8 

8.54 

21  22.8 

18 

2  42  30.49 

9.313 

14  47    7.9 

10.67 

22  54.1 

18 

3  10  16.77 

9.133 

16  46  22.7 

8.45 

21  19.7 

19 

2  43  25.95 

9.310 

14  51  23.3 

10.61 

22  51.0 

19 

3  11    7.84 

9.193 

16  49  44.6 

8.37 

21  16.7 

20 

2  44  21.35 

9.307 

14  55  37.2 

10.55 

22  48.0 

20 

3  1 1  58.67 

9.113 

16  53    4.5 

8.99 

21  13.6 

21 

2  45  16.67 

+4.304 

+14  59  49.6 

+10.40 

22  45.0 

21 

3  12  49.27 

+9.103 

+16  56  22.4 

+6.91 

21  10.5 

22 

2  46  11.92 

9.300 

15    4    0.6 

10.49 

22  42.0 

22 

3  13  39.63 

9.003 

16  59  38.3 

8.13 

21    7.4 

23 

2  47    7.08 

9.997 

15    810.0 

10.36 

22  38.9 

23 

3  14  29.74 

9.083 

17    2  52.3 

8.04 

21    4.3 

24 

2  48   2.15 

9.993 

15  12  17.8 

10,30 

22  35.9 

24 

3  15  19.59 

9.079 

17    6    4.2 

7.95 

21     1.2 

25 

2  48  57.13 

9.980 

15  16  24.0 

10.93 

22  32.9 

25 

3  16    9.18 

9.061 

17    9  14.1 

7.87 

20  58.1 

26 

2  49  52.01 

+9.96S 

+15  20  28.7 

+10.17 

22  29.9 

26 

3  16  58.51 

+9.050 

+17  12  22.0 

+7.79 

20  54.9 

27 

2  50  46.79 

9.981 

15  24  31.7 

10.10 

22  26.9 

27 

3  17  47.57 

9.038 

17  15  27.8 

7.70 

20  51.8 

28 

2  51  41.47 

9.978 

15  28  33.1 

10.03 

22  23.8 

28 

3  18  36.36 

9.097 

17  18  31.7 

7.09    20  48.7 

29 

2  52  36.03 

9.971 

15  32  32.9 

9.96 

22  20.8 

29 

3  19  24.86 

9.015 

17  21  33.4 

7.53    20  45.6 

30 

2  53  30.48 

9.966 

15  36  31.1 

9.89 

22  17.8 

30 

3  20  13.08 

9.003 

17  24  33.1 

7*45 

20  42.4 

31 

2  54  24.82 

+9.961 

+  15  40  27.6 

+  9.89 

22  14.8 

31 

3  21     1.00 

+1.091 

+17  27  30.8 

+7.37 

20  39.3 

32 

2  55  19.03 

+9J996 

• 

+15  44  22.4 

+  9.75 

22  11.8 

32 

3  21  48.62 

+1.978 

+17  30  26.4 

+7.98    20  36.2 

Day  of  th«  Hootb. 

2d. 

lOtb. 

* 

18th. 

2«Ui. 

Day  of  the  Month. 

Sd. 

11th. 

19th. 

27  th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

15  7 
1.5 

15.8 
1.5 

1^!8 
1.5 

15:9 
1.5 

Po 
He 

lar  Semidiaipeter  .  . 
irizontal  Parallax  .  . 

i6:o 

1.5 

16^.2 
1.5 

lb'!4 
1.5 

1.6 

HOOL^Xkl 

the  lica— iadloatM  aq 

othdMUnatlona. 
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I 

1 

OBBBiiVVlOH  MEAN  TIME. 

JULY. 

AUGUST. 

>f  Month. 

A«oeii«loii. 

Var.of 
KA. 
fori 

Honr. 

Apparent 
Deolmatiou. 

Var.of 
Deol. 
for  1 

Hoar. 

BIaridi»n 

• 

Apparent 
Aeoeosiou. 

Var.of 
B.A. 

fori 
Hoar. 

Apparent 
Deollnation. 

1 
Var.  of 
Becl. 
for  1 
Hour.    Mvrldlan 

1  PaeMga. 

,1 

1 

NCOH. 

Noon. 

Xoon, 

2 

Voou. 

1 

Sowi. 

Jfoon. 

A'OOM. 

iVoMi. 
+4.53    ] 

b    iti     s 
391     1.00 

• 
•fl.991 

+17  97  30.8 

+7.37 

h    m 
90  39.3 

1 

h    m     0 
3  49  49.79 

8 

+1.400 

+18  4l'99r7 

Ii    m 

18  58.8 

a 

3  91  48.09 

1.978 

17  30  96.4 

7.S8 

90  36.9 

9 

3  43  17.50 

1.438 

18  43  17.4 

4.44    18  55.4  1 

3 

3  99  35.94 

1.965 

17  33  19.9 

7.19 

90  33.0 

3 

3  43  51.76 

1.416 

18  45    9.8  I      4.34,  18  59.0 

1    4 

3  93  99.95 

1.99S 

17  36  11.4 

7.10 

90  99.8 

4 

3  44  95.47 

1.393 

18  46  46.0        4.85,  18  48.7 

5 

1 

3  94    9.64 

1.999 

17  39    0.8 

7.01 

90  96.7 

5 

3  44  58.63 

1.370 

18  48  96.9 

4.10 .  18  45.3 

1 

!      6 

3  94  56.01 

41.9SS 

+17  41  48.0 

+0.99 

90  93.5 

6 

3  45  31.94 

+1.347 

+18  50    5.5 

+4.00'  18  41.9 

1    7 

1 

3  95  49.04 

1.911  1 

17  44  33.1 

0.83 

90  90.3 

7 

3  46    3.98 

1.393 

18  51  41.9 

3.97    18  38.5 

'   8 

3  96  97.73        1.897 

.                           1 

17  47  16.1 

0.75 

90  17.1 

8 

3  46  34.74 

1.999 

18  53  15.9,      3.87    18  35.0 

i »; 

3  97  13.07        1.683 

17  49  57.0 

0.00 

90  13.9 

9 

3  47    5.69 

1.374 

18  54  47.6        3.78    18  31.6 

,10 

3  97  5e.06 

1.607 

17  59  35.8 

0.57 

90  10.7 

10 

3  47  35.91 

1.949 

16  56  17.0 

3.06    18  98.9 

1 

11 

3  98  49.68 

+1.6S9| 

+17  55  19.3 

+0.48 

90    7.5 

11 

3  48    5.59 

+1.994 

+18  57  44.1 

+3.68    18  94.7 

V2 

3  99  96.93        1.8371 

17  57  46.7 

0.39 

90    4.3 
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8.1 

8£4 
9.1 

8£o 

8.1 

1 
Thi 

U 

iaiga-^  praftrad  to  Um  hoariy  chang»of  diwHaiMim  indioatos  i 
MaarsdMnatiac.   The  rign  -^  tndkat—  that  aarth  daoUnaH 

fchataonhdaoU 
loaaaredaonoi 

aatloaee 

llBgMdl 

MmthdaoUaiilli 

adeoathdaoUaa. 
walBBreeilng. 
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SATURN,  1893. 


GBBEirWICH  MEAN  TIME. 


JANUARY. 


a 

o 

o 


1 

2 
3 
4 

5 

6 

7 

6 

9 

JO 

11 
12 
13 
14 
15 

16 
17 
18 
19 
90 

21 
23 
23 
24 
26 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    Bl      s 

12  49  33.87 
12  4941.89 
12  49  49.53 
12  49  56.80 
12  50    3.68 

12  50  10.18 
12  50  16.29 
12  50  22.01 
1250  27.34 
12  50  32.28 

1250  36.83 
12  50  40.98 
12  50  44.73 
12  50  48.08 
1250  51.03 

12  50  53.58 
12  50  55.73 
12  50  57.48 
12  50  58.83 
12  50  59.77 

12  51  0.31 
12  51  0.46 
12  51  0.20 
12  50  59.54 
12  50  58.49 

12  50  57.04 
12  50  55.20 
12  50  52.97 
12  50  50.34 
12  50  47.32 

12  50  43.92 
12  50  40.13 


Var.of 
B.A. 
fori 
Hour. 


if oen. 


s 
•fO.349 

0.380 

0.311 

0.905 

0.S70 

0.947 
0.931 
0.914 
0.198 

+0.188 
0.106 
0.148 
0.181 
0.11ft 

+0.080 
0.080 
0.006 
0.048 
0.081 

+0.014 

H).003 

0.090 

0.090 

0.003 

-0.070 
0.080 
0.109 
0.118 
0.134 

-0.150 
-0.100 


Apparent 
Deounation . 


No0n. 


O       t         It 

-2  42  47.9 
2  43  20.4 
2  43  50.4 
2  44  18.0 
2  44  43.1 

-2  45  5.7 
2  45  25.9 
2  45  43.5 
2  45  58.6 
2  46  11.2 

-2  46  21.3 
2  46  28.9 
2  46  33.9 
2  46  36.5 
2  46  36.4 

-2  46  33.9 
2  46  28.8 
2  46  21.2 
2  4611.1 
2  45  58.4 

-2  45  43.3 
2  45  25.7 
2  45  5.6 
2  44  43.0 
2  44  18.0 

-2  43  50.5 
2  43  20.6 
2  42  48.4 
2  42  13.7 
2  4136.7 


I    _( 


2  40  57.4 
2  40  15.7 


Var.of 
Decl. 
fori 
Hour. 


Nomi. 


It 
-1.41 

1.30 

1.90 

1.10 

1.00 

•-0.00 
0.70 
0.08 
0.68 
0.47 


0.98 

0.10 

-0.00 


+0.10 
OJM 
0.37 
0.47 
0J6 


0.70 
OJO 
0.90 
1.00 

+1.10 
1.99 
1.30 
1.49 
1.50 

+1.00 
•I-1.79 


Uerldlan 

6. 


h    m 
8    1.3 

7  57.5 

7  53.6 

7  49.8 

7  46.0 

7  42.2 
7  38.3 
7  34.5 
7  30.7 
7  26.8 

7  22.9 
7  19.1 
7  15.2 
7  11.3 
7   7.4 

7  3.5 
6  59.6 
6  55.7 
6  51.8 
6  47.9 

6  44.0 
6  40.0 
6  36.1 
6  32.1 
6  28.2 

6  24.2 
6  20.3 
6  16.3 
6  12.3 
6   8.3 


6 
6 


4.3 
0.3 


Day  of  the  Month. 

Polor  Somidiuneter 
Horisont'kl  Pftrollaz 


9d. 

ILth. 

18th. 

8'^ 
0.9 

^3 
0.9 

8:4 
1.0 

9eth. 


8'<S 
1.0 


FEBRUARY. 


5 

% 


I 


I 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Bight 
Asoension. 

Var.of 
B.A. 
fori 

Hoar. 

N09H, 

ilToon. 

h    m     s 

e 

12  50  40.13 

-0.100 

12  50  35.96 

0.189 

12  50  31.40 

0.198 

12  50  26.46 

0.914 

12  50  21.15 

0.930 

12  50  15.46 

-O.940 

12  50   9.39 

OJMl 

12  50   2.96 

0.970 

12  49  56.16 

0.991 

12  49  48.99 

0.300 

12  49  41.46 

-0.391 

12  49  33.58 

0.330 

12  49  25.34 

0.350 

12  49  16.75 

0.305 

12  49   7.82 

0.879 

12  48  58.55 

-O.309 

12  48  48.94 

0.407 

12  48  39.01 

0.491 

12  4828.76 

0.434 

12  4818.18 

0.447 

12  48   7.30 

-0.480 

1247  56.11 

0.473 

12  47  44.62 

0.485 

12  47  32.84 

0.497 

12  47  20.77 

0.600 

12  47   8.43 

-0.600 

12  46  55.81 

0.631 

12  46  42.92 

0.649 

12  46  29.78 

0.553 

12  46  16.38 

0.603 

12  46   2.75 

-0.673 

12  45  48.87 

-0.588 

Apparent 
Deoltnation. 

Var.of 
Deol. 
fori 
Honr. 

Noon, 

ifooM. 

0     1      ff 
-2  40  15.7 

i» 
+1.79 

2  39  31.7 

1.89 

2  38  45.4 

198 

2  37  66.8 

9.06 

2  37    5.9 

9.17 

-2  36  12.9 

+9.96 

2  35  17.5 

9.35 

2  .34  20.0 

9.44 

2  33  20  4 

9.63 

2  32  18.6 

9.89 

-2  31  14.6 

+0.71 

2  30   6.5 

9.80 

2  29   0.4 

9.88 

2  27  50.3 

9.98 

2  26  38.2 

3.04 

-225  24.1 

+3.19 

2  24    8.1 

3.90 

2  22  50.3 

3.98 

2  21  30.6 

9.38 

2  20   9.1 

S.43 

-2  1845.9 

+8JiO 

2  17  21.0 

3.57 

2  15  54.4 

3.04 

214  26.1 

3.71 

2  12  66.5 

3.77 

-2  1 1  25.3 

+-3.83 

2   9  52.5 

3.88 

2    8  18.4 

3.96 

2   6  42.9 

4.01 

2   5   6.1 

4.00 

-2   3  28.0 

+4.11 

-2    148.6 

+4.10 

ICarldiaa 


li  m 
6  0.3 
5  66.3 
5  52.3 
5  48.3 
5  44.3 

5  40.2 
5  36.2 
5  32.2 
5  28.1 
5  24.1 

5  20.0 
5  15.9 
5  11.9 
5  7.8 
5    3.7 

4  59.6 
4  55.5 
4  51.4 
4  47.3 
4  43.2 

4  39.1 
4  35.0 
4  30.8 
4  26.7 
4  22.6 

4  18.4 
4  14.3 
4  10.1 
4  6.0 
4    1.8 

3  57.7 
3  53.5 


Day  of  the  IConth. 


PoUr  Semidiftmeter 
Ilorisontal  Parallax 


Sd. 


rf:7 

1.0 


nth. 


8!8 
1.0 


19th. 


^:9 
1.0 


97th. 


9.0 
1.0 


Kofnu^TheaifB  +•  todloataaaorth  deelfaationst  the  sign  -*  tadleaAeaaoiith  deoUnatioiM. 
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GBBBNWIOH  MEAK  TIME. 

MARCH. 

APRHi. 

m 

1 

e 
1 

Vmt.  of 

B.A. 

fori 

Hour. 

Appmat 
BeclStlon. 

Vnr.of 
Decl. 
fori 
Honr. 

Iferidlao 
PMsnge. 

• 

§ 

o 

1 

Aaoontlon. 

V«r.  of 

BA. 

fori 

Honr. 

ApMTont 
Deellnatkm. 

Var.of 
I>ecL 

Honr.    ] 

Iferiillan 
PMMge. 

M^ 

VMm. 

VMm. 

Ntm. 

Novn, 

iVboffi. 

JToon. 

Jvooa. 

b  in   ■ 
19  46  99.78 

• 
H>.553 

O      1      It 

-9    6  49.9 

It 
•H.01 

h    m 
14    6.0 

1 

h  m   8 
19  38  16.36 

■ 
-0.714 

O       $      tt 

-1  10  50.6 

t» 
44J8 

h    m 
11  55.9 

2 

19  46  16.38 

0.9C3 

9    5   6.1 

4.00 

14    1.8 

9 

19  37  59.93 

0.713 

1    9   0.9 

4.58 

II  51.7 

3 

19  46   9.75 

0.573 

9    3  98.0 

4.11 

13  57.7 

3 

19  37  49.19 

0.719 

1    7  10.3 

4.58* 

1 1  47.5 

4 

19  43  48.87 

0.583 

9    1  48.6 

4.18 

13  5.3.5 

4 

19  37  93.04 

0.711 

1    5  91.0 

4.54 

1 1  43.9 

5 

19  45  34.76 

0.508 

9   0   8.1 

4.91 

13  49.3 

5 

19  37    8.00 

0.709 

1    3  39.9 

4.51 

1 1  39.0 

6 

19  45  90.49 

-O.80O 

-1  58  96.5 

44  J8 

13  45.9 

6 

193651.01 

-0.707 

-1     144.9 

44.48 

II  34.8 

7 

19  45    6.87 

0.011 

1  56  43.7 

4.38 

1341.0 

7 

19  36  34.09 

0.704 

0  59  56.9 

4.45 

11  30.6 

8 

19  44  51.11 

0.018 

1  54  59.9 

4.34 

13  36.6 

8 

V2m  17.93 

0.701 

0  58  10.4 

4.49 

1196.4 

9 

19  44  36.14 

0.887 

1  53  15.9 

4.88 

13  39.6 

9 

19  36   0.45 

0.087 

0  56  94.6 

4.38 

1 1  99.9 

10 

19  44  90.98 

8.035 

1  51  99.5 

4.49 

13  98.5 

10 

19  35  43.75 

O.O03 

0  54  39.9 

4.35 

11  18.0 

II 

19  44    5.64 

-0.0O 

-1  49  43.0 

44.48 

13  94.3 

II 

19  35  97.15 

-8.088 

-0  59  56.1 

44.31 

II  13.8 

12 

19  43  60.19 

0.000 

1  47  55.5 

4.49 

1390.1 

19 

19  33  10.63 

6.883 

0  51  13.9 

4.97 

II    9.6 

13 

19  43  34.43 

0.057 

146    7.4 

4.S8 

13  15.il 

13 

19  34  54.97 

8.878 

0  49  31.4 

4.99- 

II    5.4 

.14 

19  43  18.58 

0.084 

1  44  18.6 

4.55 

13  11.7 

14 

19  34  38.01 

0.073 

0  47  50.8 

4.17! 

II     1.9 

15 

19  43   9.58 

0.070 

149  99.1 

4.58 

13    7.5 

15 

19  34  91.88 

0.087 

0  46  11.3 

4.19  < 

10  57.0 

16 

19  49  46.43 

-♦.870 

-1  40  39.0 

44.80 

13    3.3 

16 

19  34    5.89 

-0.061 

-0  44  33.1 

44.07 

10  59.8 

17 

19  49  30.15 

0.881 

1  38  48.5 

4.89 

19  59.1 

17 

19  33  50.04 

0.065 

0  49  56.1 

4.89  1 

10  48.6 

18 

19  49  13.74 

8.888 

1  36  57.5 

4.84 

19  54.9 

18 

19  33  34.36 

0.848 

0  4190.5 

3.00* 

10  44.4 

19 

19  41  57.91 

O.OBI 

1  35   6.0 

4.85 

19  50.7 

19 

19  33  18.84 

8.843 

0  39  46.3 

3.80' 

10  40.9 

90 

19  4140.59 

0.085 

1  33  14.9 

4.88 

19  46.5 

20 

19  33    3.50 

8.838 

0  38  13.5 

3.84' 

10  36.0 

91 

1941  93.87 

-0.088 

-1  31  99.3 

44.88 

19  49.3 

91 

19  39  48.34 

-0.008 

-0  36  49.3 

43.78 

10  31.8 

,99 

19  41    7.06 

0.701 

199  30.1 

4.87 

19  38.1 

99 

19  39  33.37 

0.090 

0  35  19.6 

3.71 

10  97.7 

93 

19  40  60.18 

0.704 

1  97  37.7 

4.87 

19  33.6 

93 

19  39  18.59 

0.019 

0  33  44.5 

3.84 

10  93.5 

94 

19  40  33.93 

0.707 

1  95  45.3 

4.88 

19  99.6 

94 

19  39   4.09 

O.O03 

0  39  17.9 

3.57 

1 

10  19.3 

'95 

19  40  16.93 

0.708 

1  93  59.9 

4.88 

19  95.4 

93 

19  31  49.66 

OJM 

0  30  53.0 

3.50 

10  15.1 

96 

19  39  59.17 

-0.711 

-199   0.5 

44.88 

19  91.9 

96 

19  3135.59 

-0.585 

-0  99  99.9 

43.43 

10  1 1.0 

97 

19  39  49.08 

0.719 

1  90   8.9 

4.87 

19  17.0 

97 

19  3191.61 

8.575 

0  98   8.5 

8.38 

10   6.8 

98 

19  39  94.96 

0.713 

1  18  16.1 

4.88 

19  19.8 

98    19  31    7.93 

8J85 

0  96  48.9 

3JM 

10   9.7 

|99 

19  39   7.89 

0.714 

1  1694.3 

4.85 

19    8.5 

99    19  30  54.48 

8.565 

0  95  31.0 

3.98 

9  58.5 

30 

19  3850.66 

0.715 

1  14  39.7 

4.84 

19    4.3 

30 

19  30  41.97 

8.645 

*    094  15.0 

3.19 

9  54.4 

31 

19  3833.51 

-0.715 

-1  1941.4 

44.89 

19   0.1 

31 

19  30  98.39 

-0.535 

-0  93   0.9 

43.04 

9  50.9 

39 

19  38  16.36 

-0.714 

-1  10  50.6 

44.80 

1155.9 

39 

19  30  15.61 

-OJM 

-0  91  48.7 

49.88 

9  46.1 

D»70f  thaKoBth. 

TUu 

15«b. 

.      lid. 

Slat. 

OayofifieXoatli. 

8th. 

Iftk 

.     Mth. 

Sid. 

Polar  Samidian 
HorisontaJ  Pan 

leter  . 

aiax  . 

iCo 

1.0 

4a 

1.0 

4a 

1.0 

1.0 

Polar  Somidian 
Borisonul  Para 

otor.  . 
lUax.  . 

^:i 

1.0 

IC 

)       9.0 
1        1.0 

1.0 

Tkadga-fpnAn 

dtolbali 

line-   Xb 

lOMiyhaf  ofdnftlintton  iBdiot—thrt  north  docU 
•  aiga — Indioifi  that  aorth  dooliaatioas  aia  dMraa 

aatioasn 
■iaf  aad 

(•  laoanalac  aad  «mthdooUaa> 
wwth  dwillatlmnlaowtag. 

M^rt 


SATURN,  1893i 


GBBB^WiOH  MBAK  TIME. 

MAT. 

JUH£» 

• 

a 

1 

I 

^5iS5r* 

Var.of 

RA. 

fori 

Hoar. 

Apparent 
Deoilnation. 

Var.of 

Deol. 

fori 

Hoar. 

Moridlan 

1 

Apparent 

Ksht 
AMension. 

Var.of 

B.A. 

fori 

Honr. 

Apparent 

Deounatlon. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
PuMge. 

ifOOH. 

JITOOA. 

JITOOA. 

Noon, 

NooH, 

Nootu 

jXoot^ 

Noou» 

b     D)      S 

12  30  28.32 

O       1         II 

--0  23   0.9 

II 
43.04 

h    m 
9  50.2 

1 

h   m    a 
12  26  17.44 

a 

-4ai8 

0       1        '1 

--0   2  39.8 

If 
+0J] 

h    111 
7  44.2 

2 

12  30  15.61 

0.fiM 

0  21  48.7 

9.98 

9  46.1 

2 

122614.84 

0.101 

0   238.2 

+0.01 

740.3 

3 

12  30    3.17 

0.513 

0  20  38.4 

9.88 

9  42.0 

3 

12  26  12.60 

0.086 

0   239.0 

-0.00 

7  36.3 

4 

122951.00 

0.508 

0  19  30.1 

9.60 

9  37.8 

4 

12  26  10.73 

0.071 

0   242.3 

0.10 

7  32.3 

5 

12  29  39.10 

0.4S» 

0  18  23.8 

9.79 

9  33.7 

5 

12  26   9.23 

0.008 

0   2  48.0 

OiB 

7  28.4 

6 

12  2927.47 

-0.478 

-0  17  19.4 

+9.84 

9  29.6 

6 

12  26   8.09 

-0.041 

-0   2  56.1 

-0.39 

7  24.4 

7 

1229  16.13 

0.488 

0  16  17.2 

9.55 

9  25.4 

7 

12  26    7.32 

0.086 

0   3   6.7 

0.49 

7  20.5 

8 

12  29    5.08 

0.454 

0  15  17.1 

9.48 

9  21.3 

8 

12  26   6.92 

-0.000 

0    3  19.7 

0.59 

7  ICO 

9 

12  28  54.32 

0.448 

0  14  19.1 

9.37 

9  17.2 

9 

1226   6.90 

+0.008 

0    3  35.2 

0.70 

7  12.6 

10 

12  2843.85 

0.489 

0  13  23.2 

9.98 

913.1 

10 

12  26   7.25 

0.088 

0    3  53.1 

0.80 

7   8.7 

11 

12  28  33.69 

-0.418 

-0  12  29.5 

+9.19 

9    9.0 

11 

1226   7.96 

+0.096 

-0    4  1.3.4 

-0.90 

7    4.8 

12 

12  28  23.84 

0.403 

01138.0 

9.10 

9    4.9 

12 

12  26   9.05 

0.0B3 

0    4  36.2 

1.00 

7    0.9. 

13 

12  2814.30 

0.300 

0  10  48.8 

9.01 

9   0.8 

13 

12  26  10.61 

0.000 

0    5    1.4 

1.10 

6  57.0  i 

M 

12  28   5.08 

o.3n 

010    1.8 

1.91 

8  56.7 

14 

12  26  12.34 

0.066 

0    5  29.0 

1.90 

6  53.1 

15 

1227  66.19 

0.304 

0   9  17.1 

lUS 

8  52.7 

15 

12  2614.55 

0.100 

0    5  59.0 

1.30 

6  49.2 

16 

12  27  47.62 

-0.3S0 

-0   8  34.7 

+1.79 

8  48.6 

16 

12  2617.12 

+0.118 

-0   6  31.5 

-1.40 

6  45.3 

17 

12  27  39.38 

0.338 

0    7  54.6 

1.83 

844.5 

17 

12  26  20.07 

0.131 

0    7   6.3 

1.50 

6  41.4 

18 

1227  31.48 

0.388 

0    7  16.8 

1.53 

8  40.5 

18 

12  26  23.38 

0.148 

0    7  43.6 

1.60 

6  37.5 

19 

12  27  23.91 

O.306 

0    641.4 

1.43 

8  36.4 

19 

12  26  27.06 

0.188 
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-5  50  12.6 
5  52  30.9 
5  54  47.9 
5  57    3.0 

5  59  18.0 

-6    1  31.0 

6  3  42.7 
6  5  53.0 
6  8  1.8 
6  10   9.3 

-6  12  15.2 
614  19.7 
6  16  22.7 
6  18  24.2 
620  24.2 

-6  22  22.5 
-6  24  19.2 


Var.of 

Decl. 

fori 

Hour. 


Noon, 


it 
-0.40 

0.43 

6.39 

6.35 

6  31 

-6.97 
6.93 
6.19 
6.14 
6.06 

HI.04 
0.99 
6.94 
5.89 
6.64 

-5.79 
6.74 
5.06 
5.63 
6.57 

-6.59 
6.46 
5.40 
6.34 
6.98 

-5.99 
5.10 
6.10 
5.03 
4M 

-4.90 


Meridian 
Passage 


h    m 
22  25.0 

22  21.5 

22  18.0 

22  14.5 

22  11.0 

22  7.6 
22  4.0 
22  0.5 
21  57.0 
21  53.5 

21  50.0 
21  46.5 
21  42.9 
21  39.4 
21  3.5.9 

21  32.4 
21  28.8 
21  25.3 
21  21.8 
21  18.3 

21  14.7 

21  11.2 

21  7.6 

21  4.1 

21  0.5 

20  57.0 
20  53.4 
20  49.8 
20^6.2 
20  42.7 

20  39.1 
20  35.5 


a 

o 


I 


9d. 


1$ 
7.4 

0^ 


lOth. 


i'A 


loth. 


7:5 
0.6 


Mlh. 


OJ) 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


DECEMBER. 


Apparent 

Right 
Aaoenalon. 


Var.  of 

R.A. 

fori 

Hoar. 


Noon. 


I 


b  m    a 
13  24  25.49 

13  24  47.00 

13  25    8.29 

13  25  29.35 

13  25  50.17 

13  26  10.75 
13  26  31.09 

1326  51.18 

1327  11.02 
13  27  30.60 

13  27  49.91 
13  28  8.96 
13  28  27.74 
13  28  46.24 
13  29  4.46 

13  29  22.40 
13  29  40.06 
13  29.57.42 
13  30  14.48 
13  30  31.25 

13  30  47.72 
13  31  3.88 
13  31  19.73 
13  31  35.28 
13  31  50.51 

13  32  5.41 
13  32  20.00 
13  32  34.26 
13  32  48.19 
13  33  1.78 

13  33  15.03 
13  33  27.94 


Noon. 


B 

-H).901 
0. 
0. 
0.873 
0.1 


•H>.853 
0.643 
0.839 
0.891 
0.810 

40.799 
0.788 
0.777 
0.765 
0.753 

40.741 
0.799 
0.717 
0.706 
0 


40.680 
0.067 
0.664 
Oj041 
0.008 

40.615 
0.601 
0.667 
0.673 
0.209 

49.645 
40.691 


Apparent 
Declination 


ilToon. 


O        $       II 

-6  22  22.5 
6  24  19.2 
6  26  14.3 
6  28  7.8 
6  29  59.7 

-6  31  49.8 
6  33  38.1 
6  35  24.8 
6  37  9.7 
6  38  52.8 

-6  40  34.0 
6  42  13.5 
6  43  51.1 
6  45  26.9 
6  47    0.7 

-6  48  32.7 
6  50  2.7 
6  51  30.8 
6  52  56.9 
654  21.1 

-6  55  43.3 
6  57  3.5 
65821.7 

6  59  37.9 

7  0  52.0 

-7  2    4.1 

7  3  14.1 

7  4  22.0 

7  5  27.9 

7  6  31.6 

-7    7  33.1 
-7    8  32.5 


Var.  of 

DecL 

fori 

Hunr. 


Noon, 


-4.90 
4.83 
4.70 
4.00 
4.69 

-4.66 

4.48 
4.41 
4.34 
4.96 

-4.19 
4.11 
4.03 
3.96 
3.87 

-3.79 
3.71 
3.63 
3.66 
3.47 


3.91 
3.93 


Meridian, 
Paaaage.1 


h    m 
20  39.1  _ 

20  35.5 ; 

2031.9 

20  28.3 

20  24.7 

20  21.1 
20  17.5 
20  13.9 
20  10.3 
20    6.7 

20  3.1 
19  59.5 
19  55.9 
19  52.3 
19  48.6 

19  45.0 
19  41.3 
19  37.7 
19  34.0 
19  30.4 

19  26.8 
19  23.1 
19  19.4 


8.14 

19  15.7 

3.06 

19  12.0 

■9.97 

19    8.3 

9.88 

19    4.6 

9.79 

19    0.9 

9.70 

18  57.2 

9.01 

18  53.5 

18  49.8 
18  46.1 


Day  of  the  Month. 


4tli. 


Polar  Somidiamotar  . 
Horisontal  Parallax  . 


M 

7.6 
0.9 


nth. 


7':7 

0.9 


90th. 


0.9 


SSth. 


7.9 
0.9 


oeth. 


8,0 
0.9 


The  aign  4*  preflxod  to  the  hooxly  ohangoof  dedUaation  indioatea  that  north  deolinationa  are  inCToaaing  and  eonth  deollna- 
lavadaenaaiag.    The  aign —indioatea  that  north  deolinationa  are  deereaalng  and  aooth  declinattena  inoreaalng. 
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URANUS,  1893. 


GREENWICH  MEAN  TIME. 

Honth 
and 
Day. 

Ascension. 

V»r,of 
B.A. 
fori 
Day. 

Apparent 
Declination, 

Var.of 
Deol. 
fori 
Day. 

Meridian 
Pamge. 

Month 
and 
Day. 

Aacenalon. 

Var.of 
B.A. 
fori 
Day. 

Apnarent 
DecUnatlon. 

Varu>f 
Deol. 
fori 
Day. 

Meridian 
PasMge. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Jan.   2 

h  m    a 
14  30  40.22 

8 

•h6.655 

-14  2243.9 

,1         h    m 
-40.89    19  38.2 

July   1 

bras 
14  18   4.51 

s 
-  9.710 

O        1       /» 

-132036.9 

+11.79 

b    m 
7  37.8 

6 

14  31  13.41 

7.933 

14  2520.2 

37.98 

1923.0 

5 

14  1755.21 

1.006 

13  19  57.6 

7.85 

7  21.9 

10 

14  3143.64 

7.180 

14  2742.0 

33.55 

19   7,8 

9 

14  17  49.03 

1.145 

131934.2 

+  3.81 

7   6.1 

14 

14  3210.80 

«.39fi 

14  29  48.5 

99.68 

1852.5 

13 

14  17  46.07 

—  0.338 

131927.1 

-0.30 

6  60.3 

16 

14  3234.77 

5.589 

14  31  39.3 

85.70 

1837.1 

17 

14  17  46.34 

+  0.476 

131936.6 

4.46 

634.6 

22 

14  3255.44 

•f4.748 

-14  33  14.0 

-91.65 

1821.7 

21 

14  1749.87 

+  1.990 

-13  20  2.7 

-8.00 

6  18.9 

26 

14  33  12.74 

3.901 

14  34  32.4 

17.55 

16   6.3 

25 

14  17  56.66 

9.101 

13  20  45.3 

19.68 

6   3.3 

30 

14  3326.63 

3.043 

14  3534.4 

13.45 

17  50.6 

29 

1418  6.67 

9.904 

132144.1 

16.74 

5  47.7 ' 

Feb.  3 

14  33  37.07 

9.177 

14  3619.9 

9.39 

17  35.2 

Ang.  2 

14  1819.89 

3.709 

13  2259.1 

90.74 

6  32.2 

7 

14  33  44.04 

1.306 

14  36  48.9 

6.17 

17  19.6 

6 

14  1836.28 

4.493 

1324  30.0 

94.70 

5  16.8' 

11 

14  33  47.51 

40.439 

-14  37    1.3 

-1.01 

17   3.9 

10 

14  1855.82 

+  6.975 

-132616.6 

-98.50 

6    1.4 

15 

14  3347.49 

-0.441 

14  36  57.0 

+  3.14 

16  46.2 

14 

14  19  18.46 

6.040 

1328  18.5 

39.38 

4  46.0 1 

19 

14  33  44.00 

1.303 

14  36  36.3 

7.99 

1632.4 

18 

14  1944.11 

6.784 

133035.4 

36.04 

4  30.7 

23 

14  33  37.09 

9.14B 

14  3559.3 

11.91 

16  16.5 

22 

14  2012.69 

7.504 

13  33  6.7 

30.55 

4  15.4 

27 

14  3326.85 

9.968 

14  35  6.7 

15.08 

16  0.6 

26 

142044.10 

8.197 

133551.6 

49.90 

4   0.3 

Mar.  3 

14  3313.38 

-3.769 

-14  3358.9 

+18.83 

1544.6 

30 

14  21  18.24 

+  8.867 

-13  3849.7 

-46.10 

3  45.1 

7 

14  3256.79 

4J»0 

14  3936.3 

89.45 

1528.6 

Sept.  3 

14  2155.01 

9.519 

1342  0.3 

49.16 

3  30.0 

11 

14  3237.18 

5.967 

14  30  59.4 

95.95 

15  12.6 

7 

14  2234.30 

10.130 

13  4522.6 

50.06 

3  14.9 

15 

14  32  14.70 

6.067 

14  29  8.9 

99.97 

14  56.5 

11 

14  23  16.01 

10.717 

13  4656.5 

54.78 

259.9 

19 

14  3149.51 

6.691 

14  27  5.5 

39.39 

14  40.3 

15 

14  23  59.99 

11.968 

13IS240.7 

57.99 

244.9 

23 

14  3121.80 

-7.994 

-14  24  50.1 

+35.95 

14  24.1 

19 

14  24  46.10 

+11.781 

-13  56  34.5 

-50.58 

229.9 

27 

14  30  51.79 

7.779 

14  2223.8 

37.86 

14    7.9 

23 

14  25  34.16 

19.955 

14   0  37.0 

61.64 

2  15.0; 

31 

14  30  19.71 

8.961 

14  19  47.6 

40.91 

1351.6 

27 

14  2624.09 

19.699 

14    4  47.4 

63.51 

2  0.1 ! 

1 

Apr.  4 

14  29  45.78 

8.694 

14  17   2.5 

43.99 

13  35.3 

Oct.    1 

14  27  15.67 

13.000 

14   9  4.9 

65.19 

1  45.2 

8 

14  29  10.22 

9.073 

14  14   9.6 

44.19 

13  19.0 

5 

14  28  6.78 

13.457 

14  13  28.7 

66.67 

130.4 

12 

14  2833.28 

-0.387 

-14  11  10.0 

+45.65 

13  2.7 

9 

14  29  3.27 

+13.780 

-14  17  57.9 

-67.91 

1  15.5 

16 

14  27  55.21 

9.634 

14   8  4.6 

46.86 

1246.3 

13 

14  2958.96 

14.056 

14  2231.6 

68.90 

1    0.7 

20 

14  27  16.30 

9.808 

14   4  55.6 

47.71 

1230.0 

17 

14  30-^.66 

14.985 

14  27   8.8 

69.65 

0  46.0 

24 

14  26  36.84 

9.919 

14    1  43.6 

4B.99 

12  13.6 

21 

I4  3U3.18 

14.467 

14  3148.5 

70.17 

0  31.2; 

28 

14  2557.10 

9.948 

13  5830.2 

48.39 

1 1  57.2 

25 

14  3251.34 

14.606 

14  3629.9 

70.47 

0  16.4. 

May  2 

14  2517.34 

-9.919 

-135516.6 

+46.96 

1 1  40.6 

29 

14  3349.97 

+14.709 

-14  41  12.0 

-70.56 

1  0     1.  7 

m  M.  0 

6 

14  24  37.83 

9.895 

13  52  4.6 

47.81 

1 1  24.4 

Nov.  2 

14  34  46.90 

14.755 

14  4554.1 

70.44 

23  43.2 

1 

10 

14  23  58.83 

9.666 

13  48  54.8 

47.04 

11    6.0 

6 

14  3547.94 

14.757 

14  50  35.3 

70.08 

23  26.5 

14 

14  23  20.60 

9.440 

13  45  48.6 

45.91 

10  51.7 

10 

14  36  46.89 

14.709 

14  55  14.4 

69.47 

23  13.7 

18 

14  2243.40 

9.146 

13  4246.0 

44.44 

10  35.3 

14 

14  37  45.55 

'4.009 

14  59  50.7 

66.69 

22  56.9, 

22 

14  22  7.51 

-8.790 

-13  39  53.7 

+49.66 

10  19.0 

18 

14  3643.70 

+14.450 

-15   4  2.3.1 

-67.55 

2244.2; 

26 

14  2133.16 

8.978 

13  37   7.1 

40.59 

10  2,7 

22 

143941.16 

14.964 

15  8  50.6 

66.98 

22  29.4 

30 

14  21    0.56 

7.915 

1334  29.3 

38.96 

9  46.4 

26 

14  40  37.75 

14.093 

15  13  13.1 

64.89 

22  14.6 

Jane  3 

14  2029.91 

7.404 

13  32    1.3 

35.68 

9  30.2 

30 

I4  413:).28 

19.736 

15  1729.1 

63.16 

21  59.6 

7 

14  20    1.39 

6.848 

1329  44.1 

39.87 

914.0 

Dec.  4 

14  4227.57 

13.400 

152136.1 

61.98 

21  45.0 

11 

14  1935.19 

-6.S44 

-1327  38.7 

+99.81 

857.9 

8 

14  4320.41 

+13.013 

-152539.1 

-50.90 

2130.1 

15 

14  1911.49 

5.506 

132546.0 

96  J9 

841.8 

12 

14  44  11.61 

19.577 

152931.4 

56.0Q 

21  15.2 

19 

14  1850.45 

4.914 

13  24   6.8 

93.03 

825.7 

16 

14  45  0.96 

19.003 

15  33  14.2 

54.44 

21   0.3 

23 

14  1832.21 

4.909 

13  2241.9     19.40 

8  9.7 

20 

14  45  48.30 

11.568 

15  36  46.6 

51.81 

20  45.4  . 

27 

14  1816.87 

3.466 

132131.8     15.64 

7  53.7 

24 

14  46  33.46 

11.005 

15  40  6.5 

49.04 

20  30.4 

July  1 

14  18   4.51 

-a.710 

-13  20  36.9+11.79 

7  37.6 

26 

14  47  16.29 

+10.409 

-15  43  16.9 

-46.19 

2015.41 

5 

14  17  55.21, 

-1.936 

-13  19  57.6  +  7.85 

721.9 

32 

14  47  56.62 

+  9.757 

-1546  17.3 

-43.04 

20  0.3. 

Greatest  somidiameter, 
Laaat  semi  diameter. 


AprU  20,  1".91. 

KoTcmber   2.  V'.71. 


Greatest  borixontal  parallax, 
Leaat  borisontal  parallax, 


April        20,  0".00. 
November  2.  0^.45. 


NEPTUNE,  1898. 
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GREENWICH  MEAN  TIME. 

Month 
tod 
Day. 

Aaoenaion. 

V«r.of 
RA. 
fori 
Day. 

ApMient 
DeeliDAtloii. 

Var.of 
DmL 
fori 
D»y. 

Meridian 
Punge. 

Montti 
■nd 

Aiifmimton. 

Var.of 
ft.  A. 
fori 

D«y. 

Apparent 
Deoluuitton. 

yar.of 
Deel. 
fori 
Day. 

MorldlMi 
PMMkge. 

Jfoon* 

JrioOfl. 

VQt0im 

Noon. 

^OOtt. 

^opn. 

'JrOOW. 

Jvoon. 

Jsn.   2 

h  zn    s 
4  3027.13 

8 

-6.739 

O       *      »t 

420  14  51.3 

-10.14 

h    m 
939.5 

Jaly   1 

h  m     • 
4  43  13.92 

■ 
4«.038 

o      t     n 

4-20  46  55. 1 

4-14J8 

b    m 
22  0.7 

6 

4  30   4.90 

0.373 

20  14  12.6 

OJO 

923.3 

6 

4  43  48.00 

O.306 

20  47  53.6 

14.96 

21  45.5 

10 

42944.19 

4.977 

201337.8 

8.19 

9  7.2 

9 

4  44  21.06 

8.190 

20  4849.1 

13.46 

2130.3 

14 

42925.13 

4.5IS 

2013   7.2 

7.10 

851.2 

13 

4  44  52.96 

7.889 

204941.4 

19.07 

21  15.1 

18 

4  29   7.87 

4.061 

20  1241.1 

0JO 

835.2 

17 

4  4523.60 

7.490 

2050  30.4 

11.89 

20  59.9 

92 

4  28  52.52 

•^.868 

4-20  12  19.6 

-4.77 

819.2 

21 

4  45  52.84 

4-7.198 

4-20  51  15.9 

4-10.04 

20  44.7 

86 

42839.19 

3.075 

20  12   3.0 

3.83 

8  3.3 

25 

4  46  20.60 

0.747 

20  5157.9 

10.00 

20  29.4 

30 

4  2827.04 

9.M5 

20  1151.4 

9.90 

747.4 

29 

4  46  46.79 

0.349 

20  52  36.3 

0.14 

20  14.1 

Feb.   3 

4  28 18.85 

S.flOO 

20  1 1  44.9 

-0J9 

7  31.5 

Aug.  2 

4  47  11.31 

0.910 

205311.0 

8J90 

1958.8 

7 

4  2811.96 

1.441 

20  1 1  43.5 

4-0.81 

715.7 

6 

4  47  34.08 

0.408 

205341.9 

7.90 

1943.4 

II 

4  28   7.34 

H).870 

4-20  1 1  47.4 

4-  1.04 

659.9 

10 

4  47  55.02 

44.983 

4-20  .''>4   9.0 

4680 

1928.0 

15 

4  28   5.01 

H).99l 

20  1 1  56.6 

9.00 

644.1 

14 

4  4814.00 

4.409 

20  54  32.2 

0.80 

19  12.6 

19 

4  28   5.02 

-f0.9P4 

20  12  11.0 

4.90 

628.4 

18 

4  48  30.99 

3.990 

20  54  51 .4 

480 

1857.1 

23 

4  28  7.36 

0.877 

20  12  30.7 

0.08 

6  12.7 

22 

4  48  45.90 

3.404 

20  55   6.6 

3.31 

1841.6 

27 

4  28  12.03 

1.407 

201255.6 

0.80 

557.1 

26 

4  48  58.69 

9.999 

20  55  17.9 

9.39 

18  26.1 

1 

Mar.  3 

4  2819.01 

-Hi.000 

42013  25.4 

4-8.07 

541.5 

30 

4  49   9.32 

40.384 

420  5525.2 

4-  1.34 

18  10.6 

7 

4  2828.26 

9.004 

20  14   0.1 

9.97 

525.9 

Sept.  3 

4  49  17.75 

1.896 

20  5528.6 

4-0.30 

17  55.0 

11 

4  28  39.75 

3.10S 

2014  39.5 

10.43 

510.3 

7 

4  49  23.93 

1.9B9 

20  55  28.0 

-0.03 

17  39.3 

15 

4  2853.46 

3.097 

20  1523.4 

11.01 

4  54.0 

II 

4  4927.84 

0.001 

20  5523.6 

1.C0 

1723.7 

19 

4  29   9.31 

4.996 

20  16  11.6 

19.08 

4  39.4 

15 

4  49  29.46 

4^.191 

205515.2 

9.06 

17   8.0 

1 

23 

4  2927.26 

-1^.741 

4-20  17   4.0 

413.00 

4  24.0 

19 

4  4928.81 

-0.447 

4-20  55   3.0 

-3.08 

16  52.2 

27 

4  29  47.21 

0.989 

20  18   0.2 

14.00 

4   8.6 

23 

4  49  25.89 

1.011 

2054  47.1 

4.43 

16  36.41 

31 

4  30   9.09 

0.703 

20  18  59.9 

10J0 

353.2 

27 

4  49  20.73 

1.508 

20  .'>4  27.6 

0.39 

16  20.6, 

Apr.  4 

4  30  32.80 

6.148 

2020  2.0 

10.19 

3  37.9 

Oct.    1 

4  49  13.36 

9.114 

20  54    4.6 

6.18 

16   4.8 

8 

4  3058.25 

0.070 

2021    8.8 

10.83 

322.6 

5 

4  49   3.83 

9.001 

20  5:1 38.2 

7.03 

15  48.9 

!          12 

4  31  25.37 

40.980 

4202217.5 

417.40 

3   7.3 

9 

4  4852.17 

-3.170 

4-20  53   8.4 

-7.83 

15  32.9 1 

16 

4  31  54.05 

7.390 

20  23  28.6 

18.00 

252.0 

13 

4  48  38.46 

3.070 

20  52  35.6 

8.08 

15  17.0 

>          20 

4.3224.17 

7.700 

2024  41.8 

18.03 

2  36.8 

17 

4  48  22.79 

4.103 

20  5159.8 

9.31 

15    1.0 

24 

4  3255.61 

8.018 

202556.8 

18.08 

221.6 

21 

4  48   5.27 

4.003 

205121.2 

0.90 

14  45.0 

1          28 

4  33  28.27 

8.304 

2027  13.1 

19JI0 

2  6.4 

25 

4  47  46.00 

0.OS9 

20  50  40.2 

10.00 

14  28.!) 

1 

lUy  2 

4  34   2.00 

48.S68 

4-202830.7 

419.08 

151.2 

29 

4  47  25.08 

-0.400 

4-20  49  56.8 

-11.14 

14  12.9; 

6 

4  34  36.70 

8.787 

20  29  49.0 

19.07 

136.1 

Nov.  2 

4  47   2.65 

0.780 

20  49  11.2 

11.04 

13  56.7 1 

t          10 

4  35  12.26 

8.988 

2031    7.9 

19.77 

121.0 

6 

4  46  38.85 

0.119 

20  4823.8 

18.06 

13  40.6 

'4 

4  35  48.56 

9.100 

203227.1 

19.80 

1    5.8 

10 

4  46  13.81 

0.400 

20  47  34.0 

19.41 

13  24.5: 

'          18 

4 .36  25.46 

9.988 

20  3:)  46.2 

19.70 

0  50.7 

14 

4  4547.71 

0.040 

20  46  44.6 

19.70 

13   8.3 1 

22 

4  37  2.82 

4-9.388 

420  35  5.0 

419.01 

0  35.6 

18 

4  45  20.71 

-0.840 

420  4553.4 

-19.89 

12.52.1 

26 

4  37  40.52 

9.450 

20  36  23.0 

19.38 

020.5 

22 

4  44  53.01 

7.000 

20  45    1.6 

13.01 

1236.0, 

30 

4  38  18.42 

9.490 

20  37  40.0 

19.19 

0   5.4 

26 

4  44  24.76 

7.110 

20  44    9.4 

13.00 

12  I9.H 

'June  3 

4  38  66.40 

9.490 

20  38  55.9 

18.89 

23  46.5 

30 

4  43  56.15 

7.180 

20  43  17.1 

13.04 

12   3.6 

7 

4  39  34.34 

9.470 

20  40  10.5 

18.40 

23  31.4 

Dec.   4 

4  43  27.34 

7.908 

20  42  25.2 

19.00 

1 1  47.4 

II 

4  4012.12 

•fO.413 

4-204123.4 

418.00 

23  16.3 

8 

4  42  58..'>5 

-7.180 

420  4134.0 

-19.00 

1131.2 

15 

4  40  49.60 

9.399 

20  4234.4 

17.48 

23    1.2 

12 

4  42  29.!)6 

7.107 

20  40  43.8 

19.38  1  11  15.0 

19 

4  4126.65 

9.190 

20  43  43.2 

10.93 

22  46.1 

16 

4  42    1.76 

0.964 

2039  55.1 

11.96    10  58.8 

23 

4  42   3.13 

9.040 

20  44  49.8 

10.33 

2231.0 

20 

4  4134.15 

6.813 

20  39   8.1 

11.08.  10  42.6 

1 

27 

4  42  38.93 

8.803 

20  4553.8     10.07 

22  15.8 

24 

4  41    7.31 

0.000 

203823.1     10.90 

1026.4. 

July   1 

4  43  13.92 

•M.088 

420  46  55. 1  4-14.06 

22   0.7 

28 

4  40  41.40 

-0349 14-20  37  40.6  I-I0.31     10  10.3 

1                                           , 

5 

4  43  48.00 

48.308 

420  47  .')3.G  4-U.90 

21  4.5.5 

32 

4  40  16.56 

-0.006  1420  37    0.7  -  0.01      9  54. 1 

Orasteot  Mmldiametor, 
;aoaildiam«ter. 


Decc  tiber    3,  1".33. 
Jano  8,  1".20. 


Greatest  horizontal  parallax,        December    8.  0".81. 
LeaathorixoDtalpaimllax,  Jane  2.0^.39. 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentric 

LoDfEitade, 

Mean  Sqnioox 

of  Date. 

Daily 
Motion. 

Bedaotion 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

lUdiua 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o 

/ 

li 

O      1        It 

/     // 

O         /           II 

/     // 

Jan.    0 

181 

46 

40.8 

3  53  90.9 

-12  52.2 

+4  59  18.4 

-90    1.8 

9.5940595 

0.0013428 

0.0099661 

'2 

189 

20 

30.7 

3  40  38.0 

12  28.2 

4  17  51.5 

91  18.9 

9.6059891 

0.0182172 

0.026 1032 

4 

196 

30 

11.2 

3  99  90.8 

11  17.4 

3  34  24.4 

99    3.5 

9.6169819 

0.0336340 

0.0408201 

6 

203 

18 

56.0 

3  19  38.9 

9  30.7 

2  49  53.7 

99  93.8 

9.6269663 

0.0476730 

0.0542048 

8 

209 

49 

44.2 

3  11  93.9 

7  18.2 

2    5    2.0 

99  95.5 

9.6359022 

0.0604279 

0.0663544 

10 

216 

5 

21.2 

3    4  90.9 

-  4  49.5 

+1  20  20.7 

-89  13.8 

9.6437698 

0.0719958 

0.0773636 

12 

222 

8 

16.8 

9  58  40.7 

-  2  12.6 

4^0  36  13.7 

91  51.9 

9.6505625 

0.0824689 

0.0873220 

14 

228 

0 

47.7 

9  54    0.0 

+  0  25.3 

-0    7    1.7 

91  99.4 

9.6562825 

0.0919332 

0.0963118 

16 

233 

44 

59.7 

9  50  91.9 

2  59.4 

0  49  11.8 

90  46.8 

9.6609356 

0.1004666 

0.1044059 

18 

239 

22 

.50.2 

9  47  38.4 

5  23.3 

1  30    5.5 

90    6.9 

9.6645300 

0.1081372 

0.1116677 

20 

244 

56 

8.8 

9  45  48.6 

+  7  32.6 

-2    9  33.9 

-19  91.4 

9.6670731 

0.1150041 

0.1181523 

22 

250 

26 

38.6 

9  44  49.0 

9  24.2 

2  47  28.5 

18  39.4 

9.6685712 

0.1211179 

0.1239058 

24 

255 

56 

0.1 

9  44  40.1 

10  54.5 

3  23  40.7 

17  39.0 

9.6690281 

0.1265208 

0.1289662 

26 

261 

25 

51.4 

9  45  19.3 

12    0.7 

3  58    1.5 

16  40.9 

9.6684449 

0.1312458 

0.1333625 

28 

266 

57 

50.0 

9  40  47.7 

12  40.7 

4  30  20.6 

15  37.9 

9.6668200 

0.1353187 

0.1371162 

30 

272 

33 

35.8 

9  49    6.5 

4-12  52.1 

-5    0  26.0 

-14  96.9 

9.6641496 

0.1387566 

0.1402401 

Feb.   1 

278 

14 

50.5 

9  59  17.0 

12  33.7 

5  28    2.9 

13    8.6 

9.6604271 

0.1415673 

0.1427379 

3 

284 

3 

20.3 

9  50  99.4 

11  44.5 

5  52  54.1 

11  40.6 

9.6556448 

0.1437507 

0.1446046 

5 

290 

0 

58.7 

3    I  96.0 

10  24.1 

6  14  37.6 

10    0.8 

9.6497947 

0.1452971 

0.1458257 

7 

296 

9 

45.7 

3    7  31.9 

8  33.3 

6  32  47.7 

8    0.6 

9.6428714 

0.1461863 

0.1463751 

9 

302 

31 

51.2 

3  14  45.3 

4-  6  14.0 

-6  46  52.6 

-5  55.1 

9.6348736 

0.1463873 

0.1462169 

11 

309 

9 

35.3 

^  93  11.4 

3  29.5 

6  56  14.3 

3  99.8 

9.C258090 

0.1458572 

0.1452994 

13 

316 

5 

29.0 

3  39  55.8 

4  0  25.8 

7    0    7.7 

-0  96.1 

9.6156993 

0.1445354 

0.1435563 

15 

323 

22 

14.4 

3  44    4.1 

-  2  48.2 

6  57  40.0 

4-9  68.6 

9.6045882 

0.142.3505 

0.1409058 

17 

331 

2 

44.2 

3  56  40.7 

6    1.0 

6  47  51 .0 

6  55.4 

9.5925514 

0.1392090 

0.1372457 

19 

339 

9 

57.0 

4  10  47.9 

-  8  57.1 

-«  29  34.5 

4-11  96.6 

9.5797103 

0.1349992 

0.1324522 

21 

347 

46 

5i.2 

4  96  91.0 

11  17.1 

6    1  41.5 

16  31.8 

9.5662484 

0.1295861 

0.1263802 

23 

356 

56 

13.2 

4  43  19.8 

12  39.5 

5  23    7.5 

99    6.5 

9.5524299 

0.1228133 

0.1188624 

25 

6 

40 

21.5 

5    1    9.8 

12  42.8 

4  33    3.2 

97  59.4 

9.5386187 

0.1145038 

0.1097140 

27 

17 

0 

41.2 

5  19  17.4 

11  10.7 

3  31  11.7 

33  49.3 

9.5252917 

0.1044673 

0.0987395 

Mar.   1 

27 

57 

14.0 

5  37    5.6 

-  7  59.1 

-2  18    9.4 

4-39    3.9 

9.5130364 

0.0925084 

0.0657519 

3 

39 

28 

2.8 

5  53  90.6 

-  3  23.1 

-0  55  47.9 

43    0.8 

9.5025242 

0.0784506 

0.0705898 

6 

51 

28 

39.6 

6    6  40.9 

+  1  59.1 

+0  32  31.2 

44  54.3 

9.4944467 

0.0621591 

0.0531534 

7 

63 

51 

51.6 

6  15  49.1 

7    8.7 

2    2    2.0 

44    7.4 

9.4894178 

0.0435749 

0.0334328 

9 

76 

27 

50.5 

6  19  18.4 

II     1.9 

3  27    4.3 

40  96.5 

9.4878586 

0.0227445 

0.0115365 

11 

89 

5 

4.9 

6  16  55.1 

+  12  48.5 

4^  42    3.8 

4-34    9.9 

9.4899062 

9.9998434 

9.9877095 

13 

101 

31 

37.7 

6    8  49.9 

12    9.7 

5  42  30.6 

96    3.9 

9.4953811 

9.9751864 

9.962334 1 

15 

113 

36 

39.5 

5  55  35.9 

9  22.5 

6  25  47.1 

17  10.0 

9.5038296 

9.9492196 

9.9359175 

17 

125 

11 

39.6 

5  38  56.7 

5    9.8 

6  51  17.6 

8  90.5 

9.5146207 

9.9225082 

9.9090780 

19 

136 

11 

5.5 

5  90  16.4 

4-  0  23.5 

7    0    8.3 

4-0  35.6 

9.5270603 

9.8957185 

9.6825250 

21 

146 

32 

19.5 

5    0  57.1 

-  4    9.9 

4-6  54  30.5 

-6    0.0 

9.5404854 

9.8695978 

9.6570387 

23 

156 

15 

10.5 

4  49    9.1 

7  58.1 

6  37    2.9 

11  14.8 

9.5.543228 

9.8449520 

9.8334415 

25 

165 

21 

12.3 

4  94  13.9 

10  43.3 

6  10  24.4 

15  19.3 

9.6681 120 

9.8226079 

9.8125500 

27 

173 

53 

4.3 

4    7  55.9 

12  20.3 

5  36  57.5 

18    4.6 

9.5815027 

9.8033586 

9.7951156 

29 

161 

54 

0.9 

3  53  18.7 

12  52.3 

4  58  41.6 

90    3.4 

9.5942433 

9.7878897 

9.7817372 

31 

189 

27 

27.9 

3  40  05.9 

-12  27.4 
-11  16.0 

44  17  12.2 

-91  19.9 

9.6061601 

9.7766969 

9.7727898 

33 

196 

36 

48.3 

3  99  11.4 

+3  33  43.6 

-99  4.; 

9.6171388 

9.7700206 

9.7663743 
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1 

MREOUBT. 

QREENWIOH  KEAN  KOOK 

. 

Date. 

Heliocentric 

Longitude, 

MeaoEq  inox 

of  Dftje. 

Daily 
Motion. 

Bedaetion 

to 

Orbit. 

H«llMCBtrio 
Lat&twlo. 

I>sU7 
liotion. 

Logarithm 

of 

BadfaM 

Veotor. 

LogMithn  of  DistMioo 
from  Sarth— 

At  Bate. 

Atloterme- 
diate  Date. 

o 

/ 

•  // 

O     1        tt 

/     *f 

O         /         It 

1    II 

f 

July  I 

803 

31 

39.9 

8  19  ».6 

-  9  87.1 

4-8  48  30.3 

^99  94.0 

9.6878544 

0.0080048 

9.9948650 

3 

810 

1 

57.8 

3  11    9.9 

7  13.9 

8    3  38.4 

99  95.3 

9.6361687 

9.9876365 

9.9803198 

5 

816 

17 

8.8 

3    4  14.3 

4  44.8 

1  18  57.9 

99  13.9 

9.6439944 

9.9789808 

9.9654439 

7 

888 

19 

48.8 

9  A8  31.0 

-  8    7,6 

-M)  34  68.1 

91  51.1 

9.6507558 

9.9578987 

9.9608783 

9 

888 

11 

56.6 

9  53  53.4 

+  0  30.6 

-0    8  8L4 

91  91.3 

9.6564434 

9.9485879 

9.9848450 

11 

833 

55 

55.1 

9  50  16.7 

+  3    4.0 

•^  50  39.8 

-90  45.6 

9.6610647 

9.9870498 

9.9198074 

13 

839 

33 

35.8 

9  47  34.9 

5  87.4 

1  31  80.5 

90    4.0 

9.6646878 

9.9113880 

9.9034807 

15 

845 

6 

47.5 

9  45  46.0 

7  36.4 

3  10  46.1 

19  90.0 

9.6671388 

9.8954960 

9.8875674 

17 

850 

37 

13.6 

9  44  46.5 

9  87.3 

8  48  37.5 

18  80.8 

9.6686054 

9.8796499 

9.8717606 

19 

856 

6  34.5 

9  44  40.6 

10  66.8 

3  84  46.4 

17  37.3 

9.6690305 

9.8639198 

9.8661513 

21 

861 

36 

88.0 

9  45  91.0 

+18    8.3 

-3  59    3.6 

-16  39.0 

9.6684154 

9.8484883 

9.8409431 

S3 

867 

8 

38.1 

9  46  51.9 

18  41.5 

4  31  18.8 

15  35.9 

9.6667684 

9.83.35700 

9.8864083 

95 

878 

44 

86.3 

9  40  11.4 

18  58.0 

6    1  19.8 

14  94.6 

9.6640656 

9.8194849 

9.8188677 

87 

878 

85 

68.8 

9S9».7 

13  :».7 

5  88  51.9 

13    6.1 

9.6603008 

9.8066046 

9.8007548 

39 

384 

14 

36.9 

9  56  80*6 

11  48.6 

6  53  37.6 

11  87.7 

9.6554847 

9.7963880 

9.7905537 

31 

890 

18  33.8 

3    1  36.1 

•1-10  81.1 

^  15  14.8 

-  0  57.5 

9.6496014 

9.7863403 

9.7888134 

Aug.  2 

896 

81 

43.1 

3    7  44.1 

8  89.4 

6  33  17.8 

6    9.6 

9.6486446 

9.7800487 

9.7780981 

4 

308 

44 

16.8 

8  14  50.6 

6    9.8 

6  47  14.6 

5  50.7 

9.63461.34 

9.7770447 

9.7769394 

6 

309 

88 

30.8 

8  93  98.1 

3  84.1 

6  56  86.7 

8  17.6 

9.6365157 

9.7778316 

9.7797588 

8 

316 

19 

0.0 

3  33  15.1 

•1-  0  80.1 

7    0    9.1 

-0  90.3 

9.6163739 

9.7887438 

9.7867960 

10 

:)83 

:i6 

86.8 

3  44  96.9 

-  8  54.8 

-6  57  88.8 

+  8    5.7 

9.6048383 

9.7919107 

9.7980646 

13 

331 

17 

43.6 

3  67    6.4 

6    6.8 

6  47  85.1 

7    3.6 

9.6931688 

9.8053816 

9.8133311 

14 

339 

85 

48.6 

4  11  14.6 

9    8.0 

6  88  51.8 

11  35.4 

9.5793044 

9.8883889 

9.8881413 

16 

348 

3 

40.4 

4  96  51.1 

11  20.6 

6    0  39.9 

16  41.7 

9.6668867 

9.8486867 

9.8638773 

18 

:)67 

14 

6.0 

4  43  45.9 

18  40.8 

5  81  45.8 

89  17.9 

9.5580080 

9.8656808 

9.8n8883 

80 

6 

59 

19.6 

5    1  36.6 

-13  41.5 

-4  31  19.1 

498  10.4 

9.5381977 

9.890:1873 

9.9038880 

88 

17 

80 

47.8 

5  19  51.3 

11    68 

3  89    6.9 

33  50.8 

9.5848938 

9.9168348 

9.9893339 

84 

88 

18 

86.5 

5  87  36.9 

7  51.8 

8  15  44.1 

30  19.6 

9.6186813 

9.9484350 

9.9664549 

86 

39 

50 

15.7 

5  53  48.6 

-  3  13.5 

-0  53    8.8 

43    6.4 

9.6083334 

9.9683160 

9.9809459 

88 

51 

51 

48.6 

6    7    1.7 

+  8    9.8 

■M)  35  18.0 

44  55.4 

9.4943409 

9.9938776 

0.0058503 

30 

64 

15 

88.6 

6  16  54.4 

+  7  17.8 

48    4  45.5 

444    3.1 

9.4893138 

0.0168113 

0.0879137 

Sept.  1 

76 

51 

41.8 

6  10  19.7 

11     7.3 

3  89  34.4 

40  17.1 

9.4878644 

0.0385196 

0.0485988 

3 

89 

f^ 

46.3 

6  16  44.4 

18  49.4 

4  44  10.4 

33  569 

9.4900815 

0.0581805 

0.0670987 

5 

101 

54 

49.9 

6    8  99.8 

18    6.8 

5  44    7.8 

95  47.7 

9.4965060 

0.0754997 

0.0833339 

7 

113 

59 

3.3 

5  65    8.9 

9  15.7 

6  86  50.6 

16  53.3 

9.6041868 

0.0906088 

0.0973354 

9 

185 

33 

8.0 

5  38  93.6 

+  5    1.1 

-K6  51  48.6 

4-  6  10.8 

9.5149798 

0.1035315 

0.1098168 

11 

136 

31 

18.7 

5  10  40.0 

•1-  0  14.6 

7    0  10.1 

4-  0  99.1 

9.5874689 

0.1144117 

0.1191411 

13 

146 

51 

81.3 

5    0  91.5 

-  4  17.8 

6  54    7.8 

-  6  10.0 

9.5409058 

0.1334888 

0.1378986 

15 

156 

33 

8.1 

4  41  97.7 

8    4.3 

6  36  80.8 

11  99.7 

9.5547480 

0.1307743 

0.1338790 

17 

165 

37 

57.6 

4  93  41.6 

10  47.3 

6    9  87.6 

15  18.6 

9.5685300 

0.1366347 

0.1390681 

19 

174 

8 

49.4 

4    7  96.6 

-13  88.8 

•K5  35  49.9 

-18    0.9 

9.5819048 

0.1411801 

0.1430076  ' 

81 

188 

8 

51.6 

8  59  53.1 

18  58.3 

4  57  86.6 

90    6.9 

9.5946830 

0.1445606 

0.1458547 

83 

189 

41 

30.6 

3  40    9.8 

18  85.9 

4  15  58.7 

91  91.7 

9.6065131 

0.1469037 

0.1477198 

85 

106 

50 

9.3 

3  98  59.1 

11  13.1 

3  38  81.8 

99    5.1 

9.6174681 

0.148:)I47 

0.1486984 

87 

803 

38 

0.9 

3  19  14.4 

9  86.8 

8  47  48.6 

99  94.9 

9.6874003 

0.1488794 

1 

0.1488668 

89 

810 

8 

3.7 

3  11    9.8 

-  7  11.6 

•1-8    8  56.6 

-99  95.3 

9.6368881 

0.1486666 

0.1488838 

31 

816 

83 

8.8 

3    4    8.6 

-  4  48.5 

-(-1  18  16.5 

-99  19.9 

9.644 1071 

0.1477847  ! 

0.1469948 

1 
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BfEBGUBY. 

QBEEKWICH  MEAN  KOON. 

Stale. 

1 

HaUooentilo 

LoDffttnde, 

HMkn£qttiiiox 

of  DM0. 

DftQy 

HotiOB. 

BadnotioA 

to 

Orbit. 

HeUooaatrio 
Latttudo. 

DaUy 
Motion. 

Logarithm 

of 

Radioa 

Vector. 

Logarithm  of  Diatanoo 
fromXartb— 

At  Date. 

1 

▲t  lotonna- 
diateDate. 

o 

/ 

II 

o     t    o 

/     1* 

O        1       II 

1  II 

Ooi.    1 

216 

23 

2.2 

8    4    8.A 

-  4  42.5 

4-1  18  16.5 

-99  19.0 

9.6441071 

0.1477247 

0.1469942 

3 

222  25  25.4 

9  58S9.0 

-  2    5.2 

+0  34  11.5 

91  50.6 

9.6508513 

0.1460953 

0.1450307 

5 

228 

17 

30.3 

9  53  49.9 

-1-  0  33.1 

-0    9    1.1 

91  90.9 

9.6565228 

0.1438031 

0.1424134 
0.1391517 

7 

234 

1 

32.4 

9  50  19.6 

3    6.4 

0  51    7.9 

90  45.1 

9.6611276 

0.1408628 

9 

239 

38 

58.2 

9  47  58.9 

5  29.6 

1  31  58.0 

90    4.3 

9.6646738 

0.1372798 

0.1352465 

11 

245 

12 

6.6 

9  45  44.8 

+  7  38.2 

-2  11  22.1 

-10  10.9 

9.6671689 

0.1330505 

0.1306901 

13 

250 

42 

31.0 

9  44  46.0 

9  28.9 

2  49  12.0 

16  30.0 

9.6686192 

0.1281631 

0.1254668 

15 

236 

11 

51.5 

9  44  40.6 

10  58.2 

3  25  19.2 

17  36.5 

9.6690281 

0.1225978 

0.1195524 

17 

261 

41 

46.3 

9  45  99.9 

12    3.2 

3  59  34.6 

16  38.1 

9.6683967 

0.1163268 

0.1129158 

19 

267 

13 

53.3 

9  46  53.0 

12  41.9 

4  31  47.8 

16  34.1 

9.6667236 

0.1093146 

0.1055174 

91 

272 

49 

51.7 

9  48  13.0 

4-12  51.9 

-5    1  46.6 

-14  93.5 

9.6640044 

0.1015177 

0.0973093 

33 

278 

31 

23.6 

9  59  96.9 

12  32.1 

5  29  16.3 

13    4.8 

9.6602328 

0.0928844 

0.0882350 

1          25 

284 

20 

16.1 

9  66  35.0 

11  41.5 

5  53  59.1 

11  36.3 

9.6554006 

0.0833533 

0.0782296 

ir? 

290 

18 

22.4 

8    1  41.3 

10  19.6 

6  15  33.4 

9  55.8 

9.6495009 

0.0728552 

0.0672199 

29 

296 

27 

43.2 

3    7  50.4 

8  27.4 

6  33  32.7 

8    0.0 

9.6425276 

0.0613127 

0.0551236 

31 

302 

50 

28.8 

3  IS    6.9 

-¥  6    6.8 

-6  47  25.3 

-5  48.5 

9.6344800 

0.0486415 

0.0418552 

Noy.  2 

309 

28 

59.5 

3  93  36.4 

3  21.5 

6  56  32.8 

3  15.9 

9.6253661 

0.0347536 

0.0273260 

4 

316 

25 

47.5 

3  33  94.9 

+  0  17.1 

7    0    9.7 

-  0  17.3 

9.6152086 

0.0195627 

0.0114549 

6 

323 

43 

35.3 

3  44  37.4 

-  2  57.3 

6  57  22.9 

+  3    0.1 

9.6040525 

0.0029952 

9.994 1795 

8 

331 

25 

15.7 

3  57  17.9 

6    9.8 

6  47  11.9 

7    7.5 

9.5919753 

9.9850071 

9.9754817 

10 

339 

33 

47.1 

4  11  96.5 

-  9    4.5 

-6  28  30.1 

4-11  40.1 

9.5791008 

9.9656136 

9.9554215 

12 

348 

12 

8.1 

4  97    6.4 

11  22.4 

6    0    8.8 

16  46.7 

9.5656161 

9.9449347 

9.9341958 

M 

367 

23 

4.3 

4  44    1.5 

12  41.6 

5  21    3.6 

99  99.6 

9.5517892 

9.9232641 

9.9122191 

16 

7 

8 

53.3 

5    1  53.6 

12  40.8 

4  30  26.5 

98  16.0 

9.5379891 

9.9011648 

9.8902318 

18 

17 

30 

54.0 

5  90    6.9 

11    4.1 

3  28    2.2 

34    5.0 

9.5246978 

9.8795813 

9.8694051 

20 

28 

39 

6.2 

5  37  54.9 

-  7  48.1 

-2  14  31.0 

4-30  16.7 

9.5135070 

9.8599250 

9.8513861 

22 

40 

1 

25.5 

5  54    9.5 

-  3    8.8 

-0  51  47.7 

43    0.1 

9.5020930 

9.8440479 

9.8381667 

24 

52 

3 

16.0 

6    7  11.9 

-¥  2  14.2 

+0  36  41.5 

44  55.6 

9.49414.17 

9.8339773 

9.8316703 

26 

64 

27 

17.7 

6  15  59.6 

7  21.7 

2    6    7.3 

44    1.0 

9.4892673 

9.8313703 

9.8331206 

28 

77 

3 

36.1 

6  19  19.9 

11    9.9 

3  30  49.2 

40  19.3 

9.4878739 

9.6368774 

9.8425131 

30 

89 

40 

36.6 

6  16  39.9 

+12  49.9 

+4  45  13.3 

+33  49.9 

9.4900860 

9.8498315 

9.8685873 

Deo.  2 

102 

6 

2:1.4 

6    6  19.4 

12    4.6 

5  44  54.9 

95  30.6 

9.4957100 

9.8685100 

9.8793253 

4 

114 

10 

11.6 

5  54  63.6 

9  12.3 

6  27  21.7 

16  45.0 

9.5042814 

9.8907724 

9.9026161 

6 

125 

43 

38.9 

5  36    6.8 

4  56.9 

6  52    3.6 

8    3.9 

9.5151638 

9.9146526 

9.9267123 

8 

i:i6 

41 

20.8 

5  10  99.0 

-f  0  10.2 

7    0  10.7 

+  0  15.4 

9.5276628 

9.9386591 

9.9503875 

10 

147 

0 

47.1 

5    0    3.4 

-  4  21.7 

4-6  53  56.3 

-  6  16.3 

9.5411190 

9.9618178 

9.9728938 

12 

156 

41 

52,7 

4  41  10.7 

8    7.3 

6  36  59.7 

11  97.0 

9.5549636 

9.9835761 

9.9938409 

U 

165 

46 

15.5 

4  03  95.6 

10  49.4 

0    8  59.2 

15  91.7 

9.!)6874 1 1 

0.0036752 

0.0130746 

16 

174 

16 

36.8 

4    7  19.9 

12  23.1 

5  35  16.3 

18  11.3 

9.5821070 

0.0220421 

0.0305846 

18 

182 

16 

12.3 

3  59  40.5 

12  52.3 

4  56  49.4 

90    7.8 

9.5948130 

0.0.387123 

0.0464360 

20 

189 

48 

27.5 

3  30  51.6 

-12  26.1 

4-4  15  13.0 

-91  99.6 

9.6066886 

0.0537756 

0.0607403 

22 

196 

56 

45.3 

3  96  49.3 

11  11.7 

3  31  40.4 

99    5.4 

9.6176219 

0.0673466 

0.0736102 

34 

203 

44 

18.8 

3  10    6.0 

9  23.2 

2  47    7.2 

99  94.9 

9.6275439 

0.0795458 

0.0851679 

26 

210 

14 

6.4 

3  10  55.9 

7    9.5 

2    2  15.3 

99  95.1 

9.6364150 

0.0904899 

0.0955255 

28 

316  28  51.9 

3    4    9.6 

4  40.0 

1  17  35.5 

99  19.7 

9.6442171 

0.1002866 

0.1047851 

30 

222 

31 

4.5 

9  56  91.4 

-  2    2.6 

fO  33  31.2 

-91  50.9 

9.6509446 

0.1090318 

0.1130368 

32 

228 

23 

I.I 

9  69  45.5 

+  0  35.4 

-0    9  40.5 

-91  90.3 

9.6565994 

0.1168097 

0.1203594 

254 
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VENUS. 

GREENWICH  MEAN  NOON 

• 

Date. 

Heliocentric 

Longitude, 

MeanBqiiiiiox 

of  Date. 

Daily 
Motion. 

Bednction 

to 

Orbit 

Heliocentrio 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Diatanoe 
from  Barth— 

At  Date. 

At  Intenno- 
dUt«Date. 

O           1          ft 

O      /     // 

/     « 

O        i         if 

i    II 

JaD.-2 

t205    13    18.2 

1  96  30.9 

-2  57.6 

-^2  37  10.8 

-3  38.0 

9.8585373 

0.1394313 

0.1426449 

'2 

211    39     0.1 

1  36  90.0 

3    0.9 

2  21  42.3 

4    5.9 

9.8588619 

0.1457934 

0.1488783 

6 

218     3  58.1 

1  36    0.0 

2  55. 1 

2    4  28.6 

4  30.5 

9.8591918 

0.1519001 

0.1548596 

10 

224  28   12.2 

1  35  58.1 

2  40.6 

1  45  43.2 

4  51.6 

9.8595231 

0.1577568 

0.1605925 

M 

230  51   43.2 

J  35  47.5 

2  18.1 

1  25  40.6 

5    9.0 

9.8598516 

0.1633671 

0.1660813 

18 

237   14  33.0 

1  35  37.4 

-1  48.9 

41     4  36.1 

-5  99.6 

9.86017.3;) 

0.1687361 

0.1713324 

22 

243  36  43.8 

1  35  96.1 

1   14.3 

0  42  45.5 

5  39.1 

9.860484 1 

0.1738720 

0.1763561 

26 

249  58   19.0 

I  35  19.6 

-0  36.1 

+0  20  25. 1 

5  37.4 

9.8607802 

0.178:860 

0.1811633 

30 

256   19  22.2 

1  35  19.1 

+0    3.8 

-0    2    8.5 

5  38.7 

9.8610582 

0.1834889 

0.1857637 

Feb.  3 

262  39  57.3 

1  35    5.7 

0  43.5 

0  24  38.8 

5  35.8 

9.8613144 

0.187S)880 

0.1901623 

7 

269     0     9.0 

1  35    0.4 

-M  21.0 

^  46  49.6 

-5  98.9 

9.8615459 

0.1922862 

0.1943601 

11 

275  20     1.7 

1  34  56.9 

1  54.5 

1    8  24.8 

5  18.0 

9.8617499 

0.1963^39 

0.1983574 

15 

281   39  40.2 

1  34  53.9 

2  22.4 

1  29    8.9 

9    3.4 

9.86192.39 

0.2002810 

0.2021552 

19 

287  59     9.0 

1  34  51.4 

2  43.4 

1  48  47.0 

4  45.1 

9.8620658 

0.2039802 

0.2057574 

23 

294   18  32.5 

1  34  50.6 

2  56.5 

2    7    5.0 

4  93.4 

9.8621741 

0.2074869 

0.2091703 

27 

300  37  55.0 

1  34  50.9 

-I-3     1.0 

-2  23  50.0 

-3  58.6 

9.8622474 

0.2108078 

0.2124002 

Mar.  3 

306  57  20.7 

1  34  59.1 

2  56.6 

2  38  49.8 

2  30.9 

9.8622849 

0.2139476 

0.2154503 

7 

313   16  52.7 

]  34  54.1 

2  43.8 

2  51  53.7 

3    0.6 

9.8622861 

0.2169080 

0.2183203 

11 

319  36  34.5 

1  34  56.9 

2  23.0 

3    2  52.2 

9  98.9 

9.8622512 

0.2196863 

0.2210054 

15 

325  56  28.8 

1  35    0.4 

1  55.2 

3  1 1  37.3 

1  54.0 

9.8621802 

0.2222774 

0.2235021 

19 

332   16  38.0 

1  35    4.4 

+  1  21.7 

-3  18    2.6 

-1  18.4 

9.862074 1 

0.2246793 

0.2258088 

23 

338  37     4.2 

1  35    8.8 

0  44.4 

3  22    3.1 

0  41.7 

9.8619343 

0.2268914 

0.2279269 

27 

344  57  48.9 

1  35  13.6 

+0    4.9 

3  23  35.5 

-0    4.5 

9.8617625 

0.2289158 

0.2298586 

31 

351    18  53.6 

1  35  18.6 

-0  35.0 

3  22  38.7 

•H)  39.0 

9.8615606 

0.2307551 

0.2316050 

Apr.  4 

357  40   19.3 

1  35  94.9 

1  13.2 

3  19  12.6 

1  10.0 

9.8613310 

0.2:)24086 

0.2331648 

8 

4     2     7.0 

I  35  99.8 

-1  47.9 

-3  13  19.3 

-hi  46.4 

9.8610766 

0.23387:^0 

0.2345.322 

12 

10  24    17.4 

1  35  35.5 

2  17.2 

3    5    2.8 

9  91.6 

9.8608004 

0.2.351406 

0.2356990 

16 

16  46  51.3 

1  35  41.5 

2  39.9 

2  54  28.7 

9  55.9 

9.8605056 

0.2362058 

0.2366605 

20 

23     9  49.3 

1  35  47.6 

2  54.6 

2  41  44.1 

3  96.8 

9.8601961 

0.2370629 

0.2374129 

24 

29  33   12.1 

1  35  53.9 

3    0.8 

2  26  58.0 

3  65.8 

9.8598753 

0.2377106 

0.2379561 

28 

35  57     0.3 

1  36    0.3 

-2  58.0 

-2  10  21.1 

+4  99.1 

9.8595475 

0.2381497 

0.2382911 

May  2 

42  21    14.5 

1  36    6.9 

2  46.3 

1  52    5.2 

4  45.3 

9.8592166 

0.2383797 

0.2384154 

6 

48  45  55.7 

1  36  13.7 

2  26.3 

1  32  23.5 

5    ft.0 

9.8588868 

0.2383969 

0.2383238 

10 

55   II      4.4 

1  36  90.7 

1  59.0 

1  11  30.7 

9  90.8 

9.8585622 

0.2381951 

0.2:)80091 

14 

61   36  41.1 

1  36  97.8 

1  25.6 

0  49  42. 1 

5  39.8 

9.8582471 

0.2377658 

0.2374634 

18 

68     2  46.6 

1  36  35.0 

-0  48.0 

-0  27  14.1 

•M40.9 

9.8579451 

0.2371020 

0.2366817 

22 

74  29  20.9 

1  36  49.9 

-0    7.8 

-0    4  23.6 

5  43.9 

9.8576603 

0.2362016 

0.2356616 

26 

80  56  24.2 

1  36  49.3 

-(-0  32.8 

•hO  18  31.8 

5  43.0 

9.&573965 

0.2350629 

0.2344049 

30 

87  23  55.9 

1  36  56.4 

1  11.8 

0  41  14.8 

5  37.7 

9.8571568 

0.23:)6875 

0.2:129109 

Jime  3 

93  51   55.9 

1  37    3.3 

1  47.2 

I    3  27.7 

5  98.0 

9.8569445 

0.232074 1 

0.2311768 

7 

100  20  22.3 

1  37    9.8 

+2  17.1 

4-1  24  53.3 

49  14.1 

9.8567622 

0.2302185 

0.2291980 

II 

106  49   13.6 

1  37  15.7 

2  40.1 

1  45  14.9 

4  96.0 

9.8566125 

0.2281143 

0.2269668 

15 

113   18  27.3 

1  37  90.9 

2  54.9 

2    4  16.5 

4  34.1 

9.8564972 

0.2257545 

0.2244776 

19 

119  48     0.3 

1  37  95.3 

3    0.9 

2  21  43.0 

4    8.6 

9.8564160 

0.2231357 

0.2217286 

2S 

126   17  49.2 

1  37  98.8 

2  57.5 

2  37  20.9 

3  39.8 

9.8563757 

0.2202569 

0.2187210 

27 

132  47  49.7 

t  37  31.9 

4-2  45.1 

+2  50  57.7 

+3    6.1 

9.8563709 

0.2171210 

0.2164571 

31 

139   17  57.2 

1  37  38.3 

-1-2  24.1 

+3    2  22.7 

•H34.0 

9.8564040 

0.2137295 

0.2119381 
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VENUS. 

GBEENWICH  1££AN  NOON 

• 

Date. 

HeliocMiiiie 

Loogi  tilde, 

Mean  Bqninoz 

of  Data. 

Daily 
Mofcion. 

Badootion 

to 

Orbit. 

Helioeaotrlc 
Latitade. 

Daily 
Motion. 

Logarithm 

of 

Radiiia 

Vector. 

Logarithm  of  DIatauoe 
from  Earth— 

At  Date. 

At  latormo- 
diate  Date. 

e 

1         u 

O      1       It 

/    // 

O         /        // 

/   // 

July   1 

139 

17  57.9 

1  37  38.3 

+9  94.1 

+3    9  99.7 

+9  34.0 

9.8564040 

0.9137995 

0.91 19381 

6 

145 

48     6.5 

1  37  38.1 

1  55.8 

3  11  97.1 

1  57.9 

9.6564743 

0.9100896 

0.9081690 

9 

159 

18   19.0 

1  37  30.5 

1  91.7 

3  18    3.8 

1  90.9 

9.8565809 

0.9061759 

0.9041931 

13 

158  48    8.5 

1  37  97.5 

0  43.3 

3  99    7.9 

0  41.8 

9.8.567994 

1 

0.9090031 

0.1998159 

17 

165 

17  50.1 

1  37  93.1 

•M)    9.8 

3  93  36.4 

+0    9.8 

9.8568969 

0.1975605 

0.1959374 

91 

171 

47   11.5 

1  37  17.4 

-0  37.9 

+3  99  98.6 

-0  36.4 

9.8571099 

0.1998467 

0.1903885 

S5 

178 

16     7.4 

1  37  10.4 

1  16.7 

3  18  45.8 

1  14.8 

9.857.3355 

0.1878638 

0.1859730 

99 

184 

44  39.9 

1  37    9.9 

1  51.4 

3  19  31.5 

1  58.1 

9.8575939 

0.1896161 

0.1796939 

Ang.  9 

191 

19  93.9 

1  38  53.1 

9  90.5 

3    3  50.9 

9  97.8 

9.8578738 

0.1771049 

0.1749490 

6 

197 

39  36.8 

1  36  43.9 

9  49.4 

9  59  51.3 

3    1.5 

9.8581718 

0.1713968 

0.1683:166 

10 

904 

6     8.9 

1  36  398 

-9  56.1 

+9  39  41.7 

-3  38.8 

9.856484 1 

0.1659777 

0.1691499 

14 

910 

31   .58.9 

1  38  91.9 

3    1.0 

9  94  39.8 

4    1.9 

9.8588066 

0.1589507 

0.1556809 

lb 

916 

57     3.7 

1  36  10.8 

9  56.7 

9    7  36.5 

4  98.4 

9.8591359 

0.1593404 

0.1489989 

99 

993 

91   95.9 

1  36    0.0 

9  43.6 

1  49    6.3 

4  48.9 

9.8594659 

0.1454465 

1  0.14189:)8 

96 

999 

45     3.8 

1  35  49.4 

9  99.4 

1  99  16.0 

5    8.3 

9.8597946 

0.1389704 

0.1345770 

30 

936 

8     0.7 

1  35  30.9 

-1  54.4 

+1    8  91.1 

-5  90.5 

9.8601171 

0.1306198 

0.1969776 

Sept  3 

949 

30  18.3 

1  35  99.8 

1  90.6 

0  46  37.4 

5  30.7 

9.8604994 

0.1930704 

0.1190905 

7 

948 

51   59.8 

1  35  91.1 

0  43.0 

0  94  91.1 

5  38.8 

9.8607977 

0.1150356 

0.1109043 

11 

955 

13     8.5 

1  35  13.4 

-0    3.9 

+0    1  48.6 

5  38.8 

9.8610085 

0.1066958 

0.1094066 

15 

961 

33  48.6 

1  35    8.8 

+0  36.7 

-0  90  43.6 

5  38.8 

9.8019689 

0.0980414 

.0.0935998 

19 

967 

54     4.4 

1  35    1.3 

+1   14.7 

-0  49  69.0 

-5  30.4 

9.8615037 

0.0890699 

0.0844491 

93 

974 

14     0.6 

1  34  57.0 

1  49.0 

1    4  41.6 

5  90.9 

9.861719:) 

0.0797539 

0.0749739 

97 

980 

3;!  41.7 

1  34  53.8 

9  18.0 

1  95  35.7 

5    8.9 

9.8618914 

0.0701109 

0.0651619 

Oct.    1 

986 

53   19.3 

1  34  51.7 

9  40.3 

1  45  96.4 

4  48.8 

9.8690388 

0.0601957 

0.0550016 

5 

993 

19  36.9 

1  34  50.8 

9  54.8 

9    3  59.5 

4  97.4 

9.6691598 

0.0497865 

0.0444789 

9 

999 

31   59.9 

1  34  50.9 

+3    0.8 

-9  91     1.6 

-4    3.9 

9.8699391 

0.0390733 

0.0335691 

13 

305 

51   95.9 

1  34  51.9 

9  58.0 

9  36  90.7 

3  36.0 

9.8699757 

0.0979634 

0.099953.1 

17 

319 

10  56.5 

1  34  53.8 

9  46.6 

9  49  45.6 

3    81 

9.8692839 

0.0164364 

0.0105111 

91 

318 

30  36.9 

1  34  58.5 

9  97.1 

3    1    6.6 

9  34.0 

9.8699544 

0.0044759 

9.9983979 

95 

394 

50  99.4 

1  34  59.8 

9    0.4 

3  10  15.6 

a    8.9 

9.8691897 

9.9990650 

9.9856863 

99 

331 

10  36.9 

1  33    3.7 

•l-l  98.0 

-3  17    5.7 

-1  94.7 

9.8690897 

9.9791888 

9.9795702 

Not.  9 

337 

30  59.9 

1  35    8.1 

0  51.1 

3  91  31.7 

0  48.9 

9.8619557 

9.9656961 

9.9589594 

6 

343 

51   41.7 

1  35  19.9 

+0  11.8 

3  93  30.3 

-0  11.0 

9.8617893 

9.9519459 

9.9447999 

10 

350 

19  43.3 

1  35  18.0 

-0  98.9 

3  99  59.6 

+8  90.4 

9.8615995 

9.9375096 

9.9300790 

14 

356 

34     5.7 

1  35  93  J 

1    6.8 

3  19  59.4 

1    3.8 

9.8613676 

9.9994809 

9.9147394 

18 

9 

55  49.9 

1  35  98.8 

-1  49.1 

-3  14  31.6 

+1  40.9 

9.8611179 

9.9068933 

9.8987495 

99 

9 

17  56.8 

1  35  34.8 

9  19.6 

3    6  39.8 

9  15.8 

9.8608444 

9.8905077 

9.8890933 

96 

15 

40  96.9 

1  35  40.5 

9  36.4 

9  56  99.9 

9  49.4 

9.8605596 

9.8735030 

9.8647396 

30 

99 

3  91.1 

1  35  48.8 

9  59.7 

9  44    6.7 

3  91.4 

9.8609459 

9.8567779 

9.8466309 

Dec  4 

98 

96   10.0 

1  85  59.9 

3    0.4 

9  99  41.1 

3  51.0 

9.8599961 

9.8379678 

9.8977404 

8 

34 

50  24.1 

1  35M.3 

-9  50.1 

-9  13  99.7 

+4  17.8 

9.8595991 

9.6179894 

9.o(io(i(Ni9 

19 

41 

14    14.3 

1  38    5.9 

9  48.9 

1  55  99.7 

4  41.5 

9.8599684 

9.7978074 

9.7873783 

16 

47 

39   11.9 

1  38  19.7 

9  30.3 

1  35  55.3 

5    1.8 

9.858S1381 

9.7767154 

9.7668149 

90 

54 

4   15.7 

1  38  19.8 

9    4.9 

1  15  13.7 

5  18.4 

9.8586193 

9.7546731 

9.7439906 

94 

60 

99  18.1 

1  38  96.7 

1  31.8 

0  53  33.7 

5  31.0 

9.8589959 

9.7316650 

9.7197975 

98 

66 

55   19.1 

1  38  33.9 

-0  54.8 

-0  31  11.3 

+5  39.5 

9.8579910 

9.7076900 

9.6953439 

39 

73 

99  18.9 

1  38  41.1 

-0  14.9 

-0    8  93.5 

+5  43.7 

9.H677037 

9.6897619 

9.6699517 
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MABS. 

GBBBKWICH  MEAlT  NOOK.                                                          | 

Date. 

Hellooentrio 

LoDgitade, 

Mean£quinox 

of  Date. 

Daily 
Motion. 

Bednctioii 

to 

Orbit. 

Heliooe&trlo 
Latitude. 

Dafly 
Motion. 

.  Logarithm 
of 
Badina 
Vector. 

LofV^m  of  Diatanee      1 
from  Battb '                1 

At  Date. 

At  Intenne- 
diateDate. 

o 

* 

.. 

1       n 

♦/ 

O        t       It 

o 

Jan.   8 

45 

8  49.5 1 

33  40.96 

-  6.7 

-0    6  55.8 

+6S.30 

0.1661198 

0.0960849 

0.1080173 

6 

47 

83 

35.8 

33  34.55 

-8.6 

-0   8  34.8 

65.05 

0.1675913 

0.1079465 

0.1ld8i:)8 

10 

49 

37 

85.9 

33  90.8S 

•f  1.9 

+0    1  44.6 

64.60 

0.1690753 

0.1196178 

0.1853608 

J4 

51 

50 

88.0 

33    7.15 

5.8 

'o    6    8.0 

04.09 

0.1705689 

0.1310416 

0.1366604 

18 

54 

8 

83.1 

39  53.44 

IQ.O 

0  10  17.3 

63.46 

0.1780701 

0.1488161 

0.1477084 

88 

56 

13 

89.7 

39  30.89 

+13.9 

+0  14  89.7 

+69.75 

0.173576:? 

0.153i:)65 

0.1585008 

86 

58 

83 

41.8 

39  96.99 

17;8 

0  18  39.3 

61.97 

0.1750858 

0.1638016 

0.1690394 

30 

60 

38 

59.7 

39  19.77 

81.6 

0  88  45.5 

61.10 

0.1765947 

0.1748153 

0.1793896 

Feb.   3 

68 

41 

84.8 

31  59.47 

85.3 

0  86  48.1 

60.16 

0.1781087 

0.1843838 

0.1893789 

7 

64 

48 

55.7 

31  46.97 

88.8 

0  30  46.8 

50.16 

0.1796067 

0.1943151 

0.1991989 

11 

66 

55 

34.6 

31  33.99 

+38.0 

+0  34  41.4 

+50.07 

0.1811048 

0.8040180 

0.8087730 

.      15 

69 

I 

81.7 

31  90.30 

35.0 

0  38  31.5 

56.05 

0.1885951 

0.8134749 

0.8181174 

19 

71 

6 

17.8 

31    7.54 

37.9 

0  48  17.0 

55.77 

0.1840758 

0.8886998 

0.8878819 

83 

73 

10 

88.3 

30  55.00 

40.6 

0  45  57.7 

54.54 

0.1855448 

0.8316858 

0.8360893 

87 

75 

13 

37.5 

X  49.66 

43.1 

0  49  .33.3 

53.95 

0.1870006 

0.8404347 

0.8447888 

Mar.  3 

77 

16 

3.8 

30  30.54 

+45.3 

+0  53    3.7 

+51.99 

0.1884418 

0.8489533 

0.8531887 

7 

79 

17 

48.1 

30  18.67 

47.8 

0  56  88.7 

.   50.56 

0.1898653 

0.8578487 

0.8613141 

11 

81 

18 

33.4 

30    6.97 

48.9 

0  59  48.8 

40.17 

0.1918710 

0.8653849 

0.8698809 

15 

83 

18 

38.8 

99.^5.50 

50.4 

1    3    8.1 

47.74 

0.1986573 

0.8731881 

0.8770888 

19 

83 

17 

57.7 

99  44.90 

51.6 

1    6  10.1 

46.96 

0.1940885 

0.8808187 

0.8845535 

83 

87 

16 

38.8 

99  33.36 

+58.6 

+1    9  18.8 

+44.77 

0.1953653 

0.8888386 

0.8918569 

87 

89 

14 

84.9 

99  99.71 

53.3 

1  18    8.3 

43.96 

0.1966843 

0.8954864 

0.8989488 

31 

91 

It 

34.8 

99  19.31 

53.7 

1  14  58.4 

41.74 

0.1979784 

0.3084050 

0.3058155 

Apr.  4 

93 

8 

3.7 

90    9.15 

53.9 

1  17  48.8 

40.17 

0.1998463 

0.3091744 

0.3184887 

8 

95 

3 

59.3 

98  59.97 

53.9 

1  80  19.8 

38.61 

0.8004878 

0.3157408 

0.3189469 

18 

96 

59 

8.8 

98  49.71 

+53.6 

+1  88  51.1 

+37.03 

0.8016996 

0.3881086 

0.3858071 

16 

98 

53 

34.3 

98  33.37 

53.1 

1  85  16.0 

35.44 

0.8088830 

0.3888605 

0.3318688 

80 

100 

47 

89.6 

98  94.36 

58.3 

1  87  34.6 

33.83 

0.8040361 

0.3348188 

0.3371111 

84 

108 

40 

49.5 

98  15.69 

51.8 

1  89  46.6 

39.94 

0.8051588 

0.3399598 

0.3487578 

88 

104 

33 

35.0 

98    7.19 

49.9 

1  31  58.3 

30.60 

0.8068485 

0.3455056 

0.3488058 

May  8 

106 

85 

47.4 

97  50.00 

+48.6 

+1  33  51.4 

+98.95 

0.8073059 

0.3508569 

0.3534609 

6 

108 

17 

87.6 

97  51.19 

47.1 

1  35  43.9 

97.31 

0.8083300 

0.3500176 

0.3585871 

10 

no 

8 

37.3 

97  43.66 

45.3 

1  37  89.9 

95.60 

0.8093198 

0.3609898 

0.3634040 

14 

111 

59 

17.3 

97  36.40 

43.3 

1  39    9.4 

94.06 

0.8108750 

0.3657708 

0.3680897 

18 

113 

49 

88.9 

97  99.46 

41.8 

1  40  48.4 

99.49 

0.8111947 

0.3703606 

0.3785834 

88 

115 

39 

13.4 

97  99.69 

+38.8 

+1  48    8.8 

+90.79 

0.8180786 

0.3747588 

0.3768865 

86 

117 

28 

31.9 

97  16.49 

36.3 

I  43  88.7 

19.15 

0.81898.57 

0.3789680 

0.38100.39 

30 

119 

17  86,8 

97  10.34 

33.8 

1  44  48.0 

17.51 

0.8137,359 

0.3889938 

0.3840393 

June  3 

181 

5 

55.0 

97    4.69 

31.1 

1  45  48.8 

15.88 

0.8145087 

0.3868400 

0.:)886%5 

7 

188 

54 

8.6 

96  59.16 

88.3 

1  46  49.0 

14.96 

0.8158435 

0.3905088 

0.3988756 

11 

184 

41 

48.7 

96  53.06 

+85.3 

+1  47  48.8 

+19.63 

0.8159399 

0.3939976 

0.:)956745 

15 

186 

89 

14.9 

96  49.19 

88.3 

1  48  30.0 

11.00 

0.8165975 

0.3973059 

0.:)9S89I8 

19 

188 

16 

88.1 

96  44.56 

19.8 

1  49  10.8 

9.40 

0.8178168 

0.4004388 

0.4019876 

83 

130 

3 

11.8 

96  40.30 

16.0 

1  49  45.8 

7.78 

0.8177954 

0.4033784 

0.4047858 

87 

131 

49 

44.9 

96  36.35 

18.8 

1  50  13.8 

6.10 

0.8183349 

0.4061486 

0.4074691 

July  1 

133 

36 

3.0 

96  39.74 

+  9.6 

+1  50  34.7 

+  4.59 

0.8188346 

0.4087465 

0.4099818 

5 

135 

88 

7.8 

96  90.37 

+  6.3 

+1  50  49.9 

+  3.01 

0.8198938 

0.4111735 

0.4183889 
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1 

MARS. 

• 

GBEEMWIGH  MEAN  NOON. 

Dftto. 

Helloeantrio 
Lonffitade,     ' 
MMuiBqninox  | 
of  Date.       , 

1 

Bftily 

Rodootion 

to 

Orbit. 

Heliooentrie 
Latitade. 

BaUy 
HoUon. 

Logarithm 

of 

Radias 

Vector. 

Logarithm  of  Diataaoe 
from  Sarth — 

At  Date. 

AtIntorme> 
diateDate. 

o 

/ 

01 

#  t0 

/# 

O         0         il 

// 

July   1 

133 

36 

3.0 

»  38.74 

+  9.6 

+1  50  34.7 

-1-  4.50 

0.2188:M6 

0.4087465 

0.4099812 

6 

135 

22 

7.2 

S6  99.S7 

6.3 

1  50  49.9 

3.01 

0.2192938 

0.4111735 

0.4123229 

9 

137 

7 

58.4 

96  96.30 

+  3.0 

1  50  58.8 

4-  1.43 

0.2197126 

0.4134289 

0.4144913 

13 

138 

53 

:)8.0 

96  93.54 

-  0.3 

1  51     1.3 

-  0.15 

•0.2200908 

0.4155095 

0.4164837 

17 

1 

140 

39 

7.1 

96  91.05 

3.6 

1  50  57.6 

1.71 

0.2204282 

0.4174140 

0.4183004 

1 

21 

142 

24 

26.8 

96  18.00 

-  6.9 

+  1  50  47.6 

-3.96 

0.2207245 

0.4191431 

0.4199424 

25 

144 

9 

38.7 

96  17.04 

10.2 

1  50  31.5 

4.89 

0,2209798 

0.42069!»2 

0.4214141 

29 

145 

54 

43.5 

98  15.45 

13.7 

1  50    9.0 

8.38 

0.2211938 

0.4220866 

0.4227172 

Aag.  2 

147 

39 

42.7 

96  14.91 

16.5 

1  49  40.6 

7.88 

0.2213665 

0.4233060 

0.4238526 

6 

149 

24 

37.6 

98  13.98 

19.6 

1  49    6.0 

0.41 

0.2214979 

0.4243565 

0.4248174 

10 

1 

151 

9 

29.2 

96  19.50 

-22.6 

-1-1  48  25.3 

-10.09 

0.2215877 

0.4252351 

0.4256088 

14 

152 

54 

18.7 

S«  19.91 

25.6 

1  47  38.6 

19.49 

0.2216361 

0.4259391 

0.4262254 

18 

154 

39 

7.3 

96  19.19 

28.5 

1  46  45.9 

13.01 

0.2216430 

0.4264682 

0.4266676 

22 

156 

23 

56.1 

96  19.39 

31.2 

1  45  47.3 

15.30 

0.2216084 

0.4268246 

0.4269387 

26 

158 

6 

46.3 

96  19.89 

33.8 

1  44  42.8 

16.86 

0.2215319 

0.4270108 

0.4270407 

30 

159 

53 

39.1 

98  13.86 

-36.2 

•l-l  43  32.4 

-18.34 

0.2214143 

0.4270285 

0.4269739 

S«pt  3 

161 

38 

36.0 

96  )4.81 

38.6 

1  42  16.1 

10.80 

0.2212551 

0.4268765 

0.4267:)6I 

7 

16:) 

23 

38.0 

98  18.94 

40.8 

1  40  54.0 

91.94 

0.2210547 

0.4265517 

0.4263234 

II 

165 

6 

46.3 

96  17.04 

42.9 

1  39  26.2 

99.80 

0.2208130 

0.4260507 

0.4257337 

15 

166 

54 

2.0 

96  19.08 

44.9 

I  37  52.7 

94.07 

0.2205302 

0.4253724 

0.4249669 

19 

168 

39 

26.4 

96  99.90 

-46.7 

+1  36  13.6 

-95.47 

0.2202064 

0.4245178 

0.4240255 

23 

170 

25 

0.7 

96  94.86 

48.1 

1  34  28.9 

96.87 

0.2198417 

0.4234897 

0.4229112 

27 

172 

10 

45.7 

96  97.77 

49.5 

1  32  38.6 

96.95 

0.2194162 

0.4222898 

0.4216251 

Oct.    1 

173 

56 

43.3 

96  31.04 

50.6 

1  30  42.9 

90.81 

0.2189903 

0.4209168 

0.4201647 

5 

175 

42 

54.4 

96  34.57 

51.8 

1  28  41.7 

30.97 

0.2185043 

0.4193681 

0.4185265 

9 

177 

29 

20.2 

96  38.38 

-52.7 

+1  26  35.1 

-39.30 

0.2179781 

0.4176397 

0.4167073 

;           13 

179 

16 

1.7 

96  49.45 

53.3 

1  24  23.3 

33.81 

0.2174121 

0.4157296 

0.4147065 

17 

181 

3 

0.4 

96  46.01 

53.7 

1  22    6.2 

34.09 

0.2168068 

0.4i:)6390 

0.4125268 

21 

182 

50 

17.4 

96  51.89 

53.9 

1   19  43.9 

36.91 

0.2161623 

0.4113703 

0.4101698 

25 

184 

37 

63.8 

96  58.86 

53.9 

1  17  16.5 

37.40 

0.2154790 

0.4089253 

0.4076369 

29 

186 

25 

50.9 

97    1.08 

-53.7 

+  1   14  44.0 

-38.74 

0.2147573 

0.4063043 

0.4049267 

Nov.  2 

186 

14 

9.9 

97    7.80 

53.3 

1  12    6.6 

30.98 

0.2139976 

0.4035038 

0.4020351 

6 

190 

2 

52.1 

97  13.54 

52.7 

1    9  24.3 

41.17 

0.2132002 

0.4005204 

0.3989596 

10 

191 

51 

58.7 

97  10.70 

51.7 

1    6  37.2 

49.38 

0.2123657 

0.3973526 

0.3956990 

14 

193 

41 

30.8 

97  96.31 

50.6 

1    3  45.4 

43.53 

0.21 14945 

0.3940002 

0.3922559 

18 

195 

31 

29.6 

97  33.18 

-49.3 

+1    0  49.0 

-44.80 

0.2105872 

0.3904665 

0.3886326 

22 

1 

197 

21 

56.5 

97  40.34 

47.9 

0  57  48!l 

45.80 

0.2096445 

0.3867544 

0.3848316 

26 

199 

12 

52.7 

97  47.70 

46.3 

0  54  42.8 

48.87 

0.2086668 

0.3828646 

0.3808523 

30 

201 

4 

19.2 

97  55.58 

44.3 

0  51  .33.1 

47.09 

0.2076647 

0.3787950 

0..37669I9 

Dm.   4 

1 

202 

56 

17.3 

98    3.55 

42.3 

0  48  19.4 

48.05 

0.2066089 

0.3745427 

0.3723474 

8 

204 

48 

48.0 

98  11.80 

-39.9 

+0  45    1.5 

-40.05 

0.20.55306 

0.3701055 

0.3678176 

12 

206 

41 

52.8 

96  90.58 

37.5 

0  41  39.8 

50.01 

0.2044194 

0.3654842 

0.36.31053 

1           16 

208 

35 

32.9 

98  90.40 

34.8 

0  38  14.2 

51.84 

0.2032773 

0.3606821 

0.3582154 

;    «« 

210 

29 

49.1 

98  38.80   1 

32.1 

0  34  45. 1 

as.7i 

0.2021060 

0.35.57045 

0.3531501 

1           24 

212 

24 

42.8 

98  48.18 

29.1 

0  31  12.5 

53JW 

0.2009044 

0.3505523 

0.3479105 

29 

214 

20 

14.8 

98  57.09 

-25.9 

•M)27  36.4 

-54.38 

0.1996741 

0.3452249 

0.3424949 

32 

216 

16 

26.6 

90    8.08 

-22.7 

40  23  57.5 

-55.11 

0.1984164 

0.3397200 

_  __ 

17 
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JUPITER. 

1 

GREENWICH  MEAN  NOON, 

9 

\ 

l)*to. 

HelioceDtrio 

Ix>nfdtade, 

Mean  Kqaioox 

of  Date. 

DaUy 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithni 

of 

Badius 

Vector. 

Logarithm  of  Distanoe 
from  Earths 

At  Date. 

At  Interme- 
diate Date. 

0 

/ 

II 

1     // 

// 

O         /          // 

// 

Jan.   2 

27 

22 

52.4 

a  99.47 

«I6.0 

-1   14  41.0 

•H2.34 

0.6951499 

0.6809677 

0.6838528 

6 

27 

44 

50.2 

5  90.48 

16.3 

1   14  31.6 

9.30 

0.6951837 

0.6867221 

0.6895728 

10 

28 

6 

47.8 

5  89.37 

16.6 

1  14  21.9 

9.43 

0.6952182 

0.6924026 

0.6952088 

U 

28 

28 

45.1 

5  99.31 

16.8 

1  14  12.1 

9.46 

0.6952534 

0.6979891 

0.7007412 

18 

28 

50 

42.3 

5  99J» 

17.1 

1  14    2.1 

9.59 

0.6952895 

0.7034626 

0.7061508 

28 

29 

12 

39.2 

5  90.19 

-17.4 

-1  13  51.9 

•HI.56 

0.69.53263 

0.7088041 

0.7114902 

26 

29 

34 

35.8 

5  99.14 

17.6 

1  13  41.5 

9.61 

0.695.'t639 

0.7139978 

0.7165352 

30 

29 

56 

32.3 

5  89.08 

17.9 

1  13  31.0 

9.66 

0.6954023 

0.7100311 

0.7214842 

Feb.  3 

30 

18 

28.5 

5  99.09 

l&l 

1  13  20.3 

9.70 

0.6954415 

0.7238935 

0.7262581 

7 

30 

40 

24.4 

5  98.96 

18»4 

1  13    9.4 

9.75 

0.6954814 

0.7285768 

0.7308486 

II 

31 

2 

20.2 

5  96.90 

-18.7 

-1  12  58.3 

•1^9.70 

0.6955222 

0.7330724 

0.7352469 

15 

31 

24 

15.7 

5  98.84 

18.9 

1  12  47.1 

9.63 

0.6955637 

0,7373710 

0.71)94436 

19 

31 

46 

10.9 

5  98.77 

19.2 

1  12  35.7 

9.67 

0.6956061 

0.7414640 

0.7434314 

23 

32 

8 

5.8 

5  98.70 

19.4 

1  12  24.1 

9.01 

0.6956493 

0.7453453 

0.7472049 

27 

32 

30 

0.5 

5  96.63 

19.6 

1  12  12.4 

9.06 

0.6956933 

0.7490100 

0.7507.602 

Mar.  3 

32 

51 

54.9 

5  96.66 

-19.9 

-1  12    0.4 

•^3.00 

0.6957380 

0.7524554 

0.7540952 

7 

33 

13 

49.0 

5  96.49 

20.1 

1  11  4a3 

3.04 

0.6957835 

0.7556794 

0.7572076 

11 

33 

35  42.9 

5  98.49 

20.3 

1  11  36.1 

3.06 

0.6958298 

0.7566793 

0.760094 1 

15 

33 

57 

36.4 

5  96.36 

20.6 

1  1 1  23.7 

3.13 

0.6958768 

0.7614517 

0.7627^15 

19 

34 

19 

29.7 

5  96.96 

20.8 

1  11  11. 1 

3.17 

0.6959246 

0.7639932 

0.7651765 

23 

34 

41 

22.7 

5  98.99 

-21.0 

-1  10  58.3 

+3.91 

0.6959731 

0.7663014 

0.7673676 

27 

35 

3 

15.4 

6  96.14 

21.2 

1  10  45.4 

3.96 

0.6960224 

0.7683754 

0.7693250 

31 

35 

25 

7.8 

5  96.06 

21.4 

1  10  32.3 

3.30 

0.696072:i 

0.7702165 

0.7710501 

Apr.   4 

35 

46 

59.9 

5  97.96 

21.6 

1  10  19.0 

3.34 

0.6961229 

0.7718256 

0.7725428 

8 

36 

8 

51.6 

5  97.90 

21.8 

1  10    5.6 

3.38 

0.6961743 

0.7732018 

0.7738025 

12 

36 

30 

43.1 

5  97.89 

-22.0 

-1    9  52.0 

+3.40 

0.6968264 

0.7743448 

0.774828:? 

16 

36 

52 

34.2 

5  97.74 

22.2 

1    9  38.2 

3.46 

0.6962793 

0.7752530 

0.7756188 

20 

37 

14 

25.0 

5  97.66 

22.4 

1    9  24.2 

3.50 

0.6963329 

0.7759259 

0.7761744 

24 

37 

36 

15.5 

5  97.58 

22.6 

1    9  10.1 

3.56 

0.6963872 

0.776:)646 

0.7764968 

28 

37 

58 

5.6 

5  97.40 

22.8 

1    8  55.9 

3.50 

0.6964423 

0.7765712 

0.7765882 

May  2 

38 

19 

55.4 

5  97.41 

-23.0 

-1    8  41.4 

+3.63 

0.6964981 

0.7765478 

0.7764500 

6 

38 

41 

44.9 

5  97.33 

23.2 

1    8  26.8 

3.67 

0.6965547 

0.7762950 

0.7760828 

10 

39 

3 

34.1 

5  97.94 

23.4 

1    8  12.1 

3.71 

0.6966122 

0.7758132 

0.7754861 

14 

39 

25 

22.9 

5  97.15 

23.5 

1    7  57.2 

3.70 

0.6966703 

0.7751016 

0.7746596 

18 

39 

47 

11.3 

5  97.06 

23.7 

1    7  42.1 

3.70 

0.6967292 

0.7741606 

0.7736047 

22 

40 

8 

59.3 

5  96.96 

-23.8 

-1    7  26.9 

+3.63 

0.6967888 

0.7729922 

0.772.3236 

26 

40 

30 

47.0 

5  96.67 

24.0 

1  n  1 1.5 

3.67 

0.6968491 

0.7715991 

0.7708193 

30 

40 

52 

34.3 

5  96.76 

24.2 

1    6  55.9 

3.01 

0.6969102 

0.7699842 

0.7690941 

Jane  3 

41 

14 

21.2 

5  96.69 

24.3 

1    6  40J2 

3.05 

0.6969719 

0.7681490 

0.7671492 

7 

41 

36 

7.8 

5  96.50 

24.5 

1    6  24.3 

3.00 

0.6970344 

0.7660945 

0.7649650 

11 

41 

57 

54.0 

5  96.50 

-24.6 

-1    6    8.3 

+4.09 

0.6970975 

0.7638208 

0.7626021 

15 

42 

19 

39.8 

5  90.41 

24.8 

1    5  52.1 

4.06* 

0.6971614 

0.7613295 

0.7600033 

19 

42 

41 

25.2 

5  90.31 

24.9 

1     5  35.8 

4.10 

0.6972258 

0.7586240 

0.7571919 

23 

43 

3 

10.3 

5  96JH> 

25.1 

1    5  19.3 

4.14 

0.6972909 

0.7557078 

0.7541724 

27 

43 

24 

54.9 

5  96.10 

25.2 

1    5    2.7 

4.16 

0.6973567 

0.7525861 

0.7509493 

July  1 

43 

46 

39.1 

5  96.00 

-25.3 

-1    4  45.9 

+4.91 

0.6974231 

0.7492622 

0.7475251 

5 

44 

8 

22.9 

5  SO  JO 

-25.4 

-1     4  29.0 

+4Jtt 

0.6974903 

0.7457365 

0.7430026 
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JTTPITBB. 

I>ftte. 

Heliocei 

MeanSqi 
of  l>»t 

GREENWICH  MEAN  NOON. 

» 

itrio 

tde« 

linoz 

to.       , 

D*ny 
Motion. 

Redaction 

to 

Orbit. 

Heliocantrio 
Latltndo. 

Daily 
Motiou. 

Logarithm 

of 

Radhia 

Vector. 

LoffMithm  of  Dlataoee 
from  Earth — 

1 

At  Date. 

I 

At  lotomo' 
dtat4«Date. 

0 

/ 

/* 

f        n 

00 

0        /       n 

It 

Jnly    1 

43 

46 

:)9.i 

5  96.00 

-25.3 

-1     4  4.5.9 

44.91 

0.6974231 

0.7492622 

0.7475251 

5 

44 

8 

22.9 

5  0&.00 

25.4 

1     4  29.0 

4.95 

0.6974903 

0.7457385 

0.7439026 

9 

44 

30 

6.3 

5  96.79 

25.5 

1     4  11.9 

4.99 

0.6975581 

0.7420180  ' 

0.7400852 

i:i 

44 

51 

49.2 

5  95.00 

25.7 

1     3  54.7 

433 

0.6976266 

0.738I(K50  ' 

0.7360782 

17 

45 

13 

31.8 

5  95.50 

25.8 

1     3  37.3 

4.36 

0.6976957 

0.7340058  1 

0.7318888 

21 

45 

35 

13.9  ! 

5  95.49 

-25.9 

-1     3  19.8 

-H.40 

0.6977656 

0.7297284 

0.7275256 

25 

45 

56 

55.7  1 

5  96.ae 

26.0 

1     3    2.1 

4.44 

0.6978361 

0.7252813 

0.7229967 

29 

46 

18 

37.0 

5  95.97 

26.1 

1    2  44.3 

4.47 

0.6979074 

0.7206726 

0.718:il0l 

Aug.  2 

46 

40 

17.9 

5  95.10 

26.2 

1     2  26.3 

4.51 

0.G979794 

0.7159101 

0.7134737 

6 

47 

1 

58.3 

5  95.00 

26.3 

1     2    8.2 

4.64 

0.6980520 

0.71 10024 

0.7084973 

10 

47 

23 

38.3 

5  94.94 

-26.3 

-1     1  50.0 

+4.57 

0.6981252 

0.70.59603 

0.703:1931 

\4 

47 

45 

17.8 

5  94.69 

26.4 

1     1  31.6 

4.61 

0.6981991 

0.7007977 

0.6981762 

18 

48 

6 

56.9 

5  94.79 

26.5 

1     1  13.1 

4.65 

0.6982737 

0.6955309 

0.6928639 

22 

48 

28 

35.61 

5  94.60 

26.6 

1    0  54.5 

4.66 

0.6983488 

0.6901774 

0.68747:}7 

26 

48 

50  13.8  ' 

1 

5  94.49 

26.6 

1    0  35.7 

4.79 

0.6984947 

0.6847551 

0.6820235 

3D 

41) 

11 

51.5 

5  94.30 

-26.7 

-1     0  16.7 

+4.75 

0.6986012 

0.6792818 

0.6765323 

8«pt.  3 

49 

33 

28.8 

5  94J87 

26.8 

0  59  57.7 

4.70 

0.6965783 

0.6737780 

0.6710216 

7 

49 

55 

5.6 

5  94.15 

26.8 

0  59  38.5 

4.69 

0.69865SS9 

0.6682666 

0.6655162 

11 

50 

16 

42.0  1 

5  94.03 

26.9 

0  59  19.1 

4.65 

0.6987342 

0.6627745 

0.6600453 

15 

50 

38 

17.8 

5  93.91 

26.9 

0  58  59.6 

4.60 

0.6988130 

0.6573325 

0.6546401 

19 

50 

59 

53.2' 

5  93.79 

-26.9 

-0  58  40.0 

+4.99 

0.6988925 

0.6519719 

0.6493319 

23 

51 

21 

28.1 

5  99.06 

27.0 

0  58  20.3 

4.95 

0.6989726 

0.6467243 

0.6441531 

27 

51 

43 

2.5 

5  93.54 

27.0 

0  58    0.4 

4.06 

0.6990.5.32 

0.6416224 

0.6391362 

Oct.    1 

52 

4 

36.4 

5  93  43 

27.0 

0  57  40.4 

6.09 

0.6991345 

0.6:)66994 

0.6343165 

5 

52 

26 

9.9 

5  93.30 

27.1 

0  57  20.3 

5.06 

0.6999164 

0.6319925 

0.6297384 

9 

52 

47 

42.8 

5  93.16 

-27.1 

-0  67    0.0 

+5.06 

0.6999990 

0.6275411 

0.6254238 

13 

63 

9 

15.3 

5  93.05 

27.1 

0  56  39.6 

5.11 

0.6993821 

0.623.3854 

0.6214312 

17 

53 

30 

47.3 

5  99.93 

27.1 

0  56  19.1 

5.14 

0.6994660 

0.6195652 

0.6177990 

21 

5:1 

52 

18.7 

5  99.60 

27.1 

0  55  58.5 

5.17 

0.6995.504 

0.6161158 

0.6145409 

25 

54 

13 

49.6 

5  99.07 

27.1 

0  55  37.7 

5J0 

0.6996354 

0.6130711 

0.6117102 

29 

54 

35 

20.1 

599.54 

-27.1 

-0  55  16.9 

+5.99 

0.6997210 

0.6104619 

0.6093301 

Nov.  2 

54 

56 

50.0 

5  99.41 

27.1 

0  54  55.9 

5.90 

0.6998071 

0.6083180 

0.6074293 

6 

55 

18 

19.3 

599Jn 

27.1 

0  54  34.8 

6.96 

0.609o93o 

0.6066667 

0.6000335 

10 

55 

39 

48.2 

5  9i.l5 

87.1 

0  54  13.5 

5.39 

0.699981 1 

0.6056312 

0.6051623 

14 

56 

1 

16.6 

5tt.09 

27.1 

0  53  52.1 

5.36 

0.7000690 

0.6049274 

0.6048279 

18 

56 

22 

44.4 

5  91.80 

-27.1 

-0  53  30.7 

+5.96 

0.7001576 

0.6048635 

0.6050344 

22 

56 

44 

11.7 

5  91.70 

87.0 

0  53    9.1 

5.41 

0.7002465 

0.6053398 

0.6057794 

96 

67 

5 

38.5 

5  91.09 

27.0 

0  52  47.4 

5.44 

0.7003360 

0.6063519 

0.6070564 

30 

57 

27 

4.7 

5  91.49 

27.0 

0  52  25.6 

5.47 

0.7004260 

0.6078910 

0.6088546 

O^c   4 

57 

48 

30.4 

5  91.35 

26.9 

0  52    3.6 

5J0 

0.7005166 

0.6099448 

0.6111580 

8 

58 

9 

55.5 

5  91.91 

-26.9 

-0  51  41.6 

+6.66 

0.7006077 

0.6194992 

0.6139440 

12 

58 

31 

20.1 

5  91.06 

26.9 

0  51  19.4 

5.05 

0.7006993 

0.6155092 

0.6171839 

16 

68 

52 

44.1 

5  90.94 

26.8 

0  60  67.2 

5.66 

0.7007915 

0.6189633 

0.6208431 

20 

60 

14 

7.6 

5  90.00 

26.7 

0  50  34.8 

5.61 

0.7008841 

0.6298186 

0.6248849 

24 

.69 

35 

30.6 

5  90.67 

86.7 

0  50  19.3 

5.66 

0.7009773 

0.6270376 

0.6999719 

26 

59 

56 

53.0 

590lOS 

-26.6 

-0  49  49.7 
-0  49  27.0 

+5.66 

0.7010710 

0.6315834 

0.6339676 

39 

60 

18 

14.8 

5  90.96 

-26.6 

+6.66 

0.7011653 

0.6964194 
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SA'J^UiilS 

• 

GRBENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

Loogitodef 

HeanSqolDOx 

of  Date. 

DaUy 
Motion. 

BeducUon 

to 

Orbit. 

HeUooentric 
Latitade. 

Daily 
Motion. 

Logarithm 
Vector. 

Logarithm  of  Diatanoe 

At  Date. 

At  Interme- 
diate Date. 

0 

f 

** 

/     /» 

(/ 

'   O          i       Si 

It 

Jan.   2 

186 

35 

0.5 

1  50.03 

•1^52.1 

+2  23  35.9 

+1.45 

0.9803627 

0.9781300 

0.9766116 

6 

186 

43 

O.l 

1  50.80 

51.7 

2  23  41.6 

1.44 

0.9804179 

0.9760895 

0.9735652 

10 

186 

50 

59.6 

I  50L86 

51.3 

2  23  47.4 

1.49 

0.9804730 

0.9720408 

0.9705181 

H 

186 

58 

59.0 

1  50.83 

50.9 

2  23  53.0 

1.41 

0.9805281 

0.9689992 

0.9674859 

18 

187 

6 

58.2 

1  50.80 

50.5 

2  23  58.7 

1.40 

0.9805832 

0.9659806 

0.9(144854 

22 

187 

14 

57.3 

1  50.77 

+50.2 

+2  24    4.2 

+1.30 

0.9806383 

0.9630024 

0.9615338 

26 

187 

22 

56.3 

1  50.74 

49.8 

2  24    9.8 

1.38 

0.9806933 

0.9600817 

0.9586481 

30 

187 

30 

55.2 

1  50.71 

49.4 

2  24  15.3 

1.36 

0.9807483 

0.9572351 

0.9558446 

Feb.   3 

187 

38 

54.0 

1  50.68 

49.0 

2  24  20.7 

1.35 

0.9808033 

0.9544786 

0.9531392 

7 

187 

46 

52.7 

I  50.85 

48.6 

2  24  26.1 

1.34 

0.9808583 

0.9518285 

0.9505484 

11 

187 

54 

51.2 

1  50.00 

+48.2 

+2  24  31.4 

+1.33 

0.9809133 

0.9493011 

0.9480891 

15 

188 

2 

49.6 

1  50.50 

47.8 

2  24  36.7 

1.33 

0.9809682 

0.9469142 

0.9457786 

19 

188 

10 

47.9 

1  50.56 

47.4 

2  24  41.9 

1.31 

0.981021)1 

0.9446844 

0.9436337 

23 

188 

18 

46.1 

I  50.53 

47.0 

2  24  47.1 

1.90 

0.9810779 

0.9426289 

0.9416692 

27 

188 

26 

44.1 

1  50.50 

46.6 

2  24  52.3 

1.98 

0.9811328 

0.9407587 

0.9398982 

Mar.  3 

188 

34 

42.1 

1  50.47 

+46.2 

+2  24  57.4 

+1.97 

0.9811877 

0.9390889 

0.9383324 

7 

188 

42 

39.9 

1  50.44 

45.8 

2  25    2.4 

1.96 

0.9812425 

0.9376299 

0.9369627 

11 

188 

50 

37.6 

1  50.41 

45.4 

2  25    7.4 

ijsa 

0.9812973 

0.9363922 

0.9358597 

15 

188 

58 

35.2 

1  50.38 

45.0 

2  25  12.4 

1.93 

0.9813521 

0.935.3862 

0.9349727 

19 

189 

6 

32.7 

1  50.35 

44.6 

2  25  17.3 

1.99 

0.9814069 

0.9346199 

0.9343288 

23 

189 

14 

30.0 

1  50.39 

+44.2 

+2  25  22.2 

+1.91 

0.9814617 

0.9340994 

0.9339324 

27 

189 

22 

27.3 

1  50.90 

43.8 

2  25  27.0 

1.90 

0.9815165 

0.9338275 

0.9337850 

31 

189 

30 

24.4 

1  50.90 

43.4 

2  25  31.8 

1.10 

0.9815712 

0.9338046 

0.9338864 

Apr.  4 

189 

38 

21.4 

1  50.93 

43.0 

2  25  36.5 

1.17 

0.9816259 

0.9340.300 

0.9342350 

8 

189 

46 

18.2 

1  50.91 

42.6 

2  25  41.1 

1.16 

0.9816806 

0.9345012 

0.9348282 

12 

189 

54 

15.0 

1  50.18 

+42.2 

+2  25  45.8 

+1.15 

0.9817352 

0.9352154 

0.9.^56622 

16 

190 

2 

11.7 

1  50.15 

41.8 

2  25  50.3 

1.14 

0.9817898 

0.9361675 

0.9:)67306 

20 

190 

10 

8.2 

1  50.19 

41.4 

2  25  54.8 

1.19 

0.9818444 

0.9373499 

0.9:)80245 

24 

190 

18 

4.6 

1  50.00 

41.0 

2  25  59.3 

1.11 

0.9818990 

0.9387527 

0.9:)95328 

28 

190 

26 

0.9 

1  50.06 

40.6 

2  26    3.7 

1.10 

0.98195:)5 

0.9403635 

0.9412432 

May  2 

190 

33 

57.0 

1  50.03 

+40.2 

-^2  26    8.1 

+1.00 

0.9820080 

0.9421704 

0.9431436 

6 

190 

41 

53.1 

I  50.00 

39.7 

2  26  12.4 

1.08 

0.9820625 

0.9441610 

0.945221 1 

10 

190 

49 

49.0 

1  58.07 

39.3 

2  26  16.7 

1.07 

0.9821170 

0.9463222 

0.9474625 

14 

190 

57 

44.9 

1  58.04 

38.9 

2  26  21.0 

1.05 

0.9821715 

0.9486403 

0.94985:)7 

18 

191 

5 

40.6 

I  58.01 

38.5 

2  26  25.2 

1.04 

0.9822259 

0.9511005 

().952:17H6 

1 

22 

191 

13 

36.2 

1  58.80 

+38.1 

+2  26  29.3 

+1.03 

0.9822803 

0.95:16860 

0.9550206 

26 

191 

21 

31.7 

1  58.80 

37.7 

2  26  33.4 

1.09 

0.9823347 

0.9563805 

0.95776:15 

30 

191 

29 

27.0 

1  58.83 

37.3 

2  26  37.4 

1.01 

0.9823891 

0.9591679 

0.9605918 

June  3 

191 

37 

22.3 

1  58.80 

:)6.9 

2  26  41.4 

0.00 

0.9824434 

0.9620335 

0.9634911 

7 

191 

45 

17.4 

1  58.77 

36.4 

2  26  45.4 

0.08 

0.9824977 

0.9649628 

0.966446b 

11 

191 

53 

12.4 

1  58.74 

+36.0 

+2  26  49.3 

+0.07 

0.9825520 

0.9679413 

0.9694445 

15 

192 

1 

7.3 

1  58.71 

35.6 

2  26  53.2 

0.06 

0.9826062 

0.9709.'>44 

0.9724692 

19 

192 

9 

2.1 

1  58.68 

35.2 

2  26  57.0 

0.05 

0.9826604 

0.9739870 

0.9755059 

23 

192 

16 

56.7 

1  58.65 

34.8 

2  27    0.7 

0.03 

0.9827146 

0.9770244 

0.9785409 

27 

192 

24 

51.3 

1  58.63 

34.3 

2  27    4.4 

0.09 

0.9827688 

0.98005.38 

0.9815616 

July   1 

192 

32 

45.8 

1  58.60 

-^33.0 

4-2  27    8.1 

+0.01 

0.9828230 

0.9830629 

0.9846562 

5 

192 

40 

40.1 

1  58.57 

+33.5 

+2  27  11.7 

+O.0O 

0.9828771 

0.9860403 

0.9675142 
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SATUKN. 

GREENWICH  MEAN  NOON. 

» 

D»to. 

HeUoeantHo 

Lonffltade, 

H^MiBqaliiox 

of  D*te. 

Daily 
ICotion. 

i 
Redaction 
to 
Orbit. 

1 

Heliocentric 
Lntitnde. 

DnUy 
Motion. 

Lognritbra 

of 

Bndine 

Vector. 

Lognrithm  of  Distnnee 

AtD*te. 

Atlnteme- 
diAteDftte. 

o 

f 

n 

t  It 

t0 

O        1         It 

/« 

Jnly   1 

192 

39 

45.8 

1  58.00 

+33.9 

+2  27    8.1 

+0.91 

0.9828230 

0.9830629 

0.9645562 

5 

199 

40 

40.1 

1  fi8.S7 

33.5 

2  97  11.7 

0.00 

0.9828771 

0.98G0403 

0.9675142 

9 

199 

48 

34.3 

1  58.54 

33.1 

9  97  15.3 

0.89 

0.9829312 

0.9689763 

0.9904251 

13 

199 

56  98.4 

1  58.51 

39.7 

9  27  18.8 

0.88 

0.9829853 

0.9918593 

0.9932773 

17 

193 

4 

22.4 

1  58.48 

39.9 

2  27  22.3 

0.88 

0.9830393 

0.9946780 

0.9960602 

91 

193 

12 

16.9 

I  58.45 

+31.8 

+2  27  95.7 

+0.86 

0.9830933 

0.9974227 

0.9987644 

'25 

193 

90 

10.0 

1  58.49 

31.4 

9  97  29.1 

0.84 

0.9631473 

1.0000644 

1.0013816 

^ 

193 

98 

3.6 

1  58.39 

31.0 

2  27  32.4 

0.83 

0.9632012 

1.0026553 

1 .0039046 

Aug.  U 

193 

35 

57.1 

1  58.98 

30.5 

2  97  35.7 

0.8B 

0.9832551 

1.0051286 

1.0063269 

6 

193 

43 

50.5 

1  58.33 

30.1 

9  97  39.0 

0.80 

0.9833090 

1.0074979 

1.0066410 

10 

193 

51 

43.7 

1  58.31 

+29.7 

+9  97  49.9 

•frO.79 

0.9833629 

1.0097553 

1.0108399 

14 

193 

59 

36.9 

1  58.98 

99.3 

9  97  45.3 

0.78 

0.9834167 

1.0118943 

1.0129171 

18 

194 

7 

30.0 

1  58.95 

28.8 

9  97  48.4 

0.77 

0.9834705 

1.0139079 

1.0148662 

39 

194 

15 

22.9 

1  58.SS 

28.4 

9  97  51.4 

0.70 

0.9835243 

1.0157914 

1.0166829 

26 

194 

93 

15.8 

1  56.90 

28.0 

9  97  54.4 

0.74 

0.96:)5780 

1.0175404 

1.0183633 

30 

194 

31 

8.5 

1  58.17 

+27.6 

+9  97  57.4 

+o:73 

0.98.16317 

1.0I9I5I3 

1.0199039 

ftept.  3 

194 

39 

1.1 

1  56.14 

27.1 

9  28    0.3 

0.79 

0.9836853 

1.0206204 

1.0213003 

7 

194 

46 

53.6 

1  58.11 

26.7 

9  98    3.9 

0.71 

0.9637389 

1.0219431 

1.0225485 

11 

194 

54 

46.0 

1  56.08 

26.3 

9  98    6.0 

0.70 

0.9637925 

1.0231158 

1.0236444 

15 

195 

9 

38.9 

1  58.05 

25.8 

9  98    8.8 

0.00 

0.9638460 

1.0241343 

1.0245851 

19 

195 

10 

:)0.4 

1  58.00 

+25.4 

+9  98  11.5 

40.07 

0.9838995 

1.0249966 

1.0253686 

93 

195 

18 

92.4 

1  57.99 

25.0 

9  98  14.1 

O.O0 

0.9839530 

1.0257011 

1.0959938 

27 

195 

96 

14.3 

1  57.97 

24.6 

2  28  16.8 

0.06 

0.9840065 

1.0962466 

1.0264593 

Oct.    1 

195 

34 

6.1 

1  57.94 

24.1 

9  98  19.3 

0.04 

0.9640599 

1.0266317 

1.02(7634 

5 

195 

41 

57.8 

1  57.91 

23.7 

9  98  91.9 

0.03 

0.9641132 

1.0268543 

1.0269041 

9 

195 

49 

49.4 

1  57.88 

+23.3 

+9  98  94.4 

40.00 

0.9641665 

1.0269128 

1.0968803 

13 

195 

57 

40.6 

1  57.85 

29.8 

9  98  96.8 

0.00 

0.9842196 

1.0268065 

1.0966913 

17 

196 

5 

32.2 

1  57.89 

92.4 

9  98  99.9 

0.50 

0.9842731 

1.0265349 

1.0963375 

21 

196 

13 

23.4 

1  57.80 

22.0 

9  98  31.5 

0.58 

0.9843263 

1.0260993 

1.0258203 

95 

196 

91 

14.6 

1  67.77 

21.5 

9  98  33.8 

0.57 

0.9843795 

1.0255008 

1.0^1409 

99 

196  99 

5^ 

1  57.74 

+21.1 

+9  98  36.1 

40.50 

0.9844327 

1.0947406 

1.0243000 

;  Sow.  2 

196 

36 

56.5 

1  57.71 

20.7 

9  28  38.3 

0.64 

0.9844856 

1.0938199 

1 .0232985 

6 

196 

44 

47.3 

I  57.08 

20.9 

2  28  40.4 

0.53 

0.9645389 

1.0227381 

1.0221380 

10 

196 

52 

37.9 

1  57.05 

19.8 

9  98  49.5 

0.5B 

0.9645920 

1.0214986 

1.0208204 

J4 

197 

0 

28.5 

1  57.03 

19.4 

9  98  44.6 

0.61 

0.9646460 

1.0201039 

1.0193497 

16 

197 

8 

18.9 

1  57.00 

+18.9 

+9  98  46.6 

4«.50 

0.9846980 

1.0185682 

1.0177301 

29 

197 

16 

9.3 

1  57.57 

18.5 

9  98  48.6 

0.40 

0.9847509 

1.0168660 

1.0159664 

96 

197 

23 

59.5 

1  57.54 

18.0 

9  98  60.5 

0.47 

0.9648038 

1.0150318 

1.0140627 

;          30 

197 

31 

49.6 

I  57.51 

17.6 

9  98  59.4 

0.40 

0.9648566 

1.0130596 

1.0120231 

Dee.  4 

197 

39 

39.6 

1  57.49 

17.9 

9  98  54.9 

0.46 

U.<7o4slUil4 

1.0109539 

1.0098529 

8 

197 

47 

29.5 

1  57.40 

+16.7 

+9  98  56.0 

+0.44 

0.0849622 

1.0087209 

1.0075589  ; 

19 

197 

55 

19.3 

i        1  57.43 

1 

16.3 

9  98  57.7 

0.43 

0.9650160 

1.0063678 

1.00514H7 

16 

198 

3 

8.9 

1  57.41 

15.9 

9  98  59.4 

0.41 

0.9850676 

1.0039028 

1.0026313 

90 

198 

10 

58.5 

1  57.38 

15.4 

9  99    1.0 

0.00 

0.9851205 

1.0013351 

1.0000154 

94 

198 

18 

48.0 

1  57.35 

15.0 

9  99    2.6 

0.39 

0.9851732 

0.9986733 

0.9973099 

98 

108  96 

37.3 

1  57.30 

)      4-14.6 

+2  29    4.2 

1      +0.38 

0.9652258 

0.9959264 

0.9945239 

39 

108 

34 

96.6 

1        1  57.99 

+14.1 

+2  29    5.7 

i      +0.37 

0.9859764 

0.9931038 

262 


HELIOCENTRIC  CO-ORDINATES,  1893. 


UBANUS. 

GREENWICH  MEAN  NOON. 

l>»te. 

Hellooentrio 

Lonsitade, 

Mean  Kqninox 

of  Date. 

DaUy 
Hotkm. 

Sedaotion 

to 

Orbit 

Hellooentrio 
Latitude. 

BaUy 
Motion. 

Logarithm 

of 

Sadins 

Vector. 

Logarithm  4 
fromX 

>f  Diatance 
■artb— 

At  IntermG- 
diateDate. 

At  Date. 

o 

f 

II 

II 

// 

O        1         II 

II 

Jan.  6 

217 

17 

50.9 

45.16 

-8.9 

+0  27  23.8 

-0.49 

1.2686149 

1.2772312 

1 .27577(MJ 

14 

217 

23 

52.1 

45.15 

8.9 

0  27  19.8 

0.49 

1 .2686409 

1.2742671 

1 .27272JK) 

39 

217 

29 

53.4 

45.15 

8.0 

0  27  15.9 

0.49 

1.2686670 

1.2711031 

1 .2695773 

30 

217 

35 

54.5 

45.14 

8.9 

0  27  12.0 

0.49 

1.2686931 

1.2679791 

1.2663757 

Feb.  7 

217 

41 

55.6 

45.14 

8.9 

0  27    8.0 

0.49 

1.2687193 

1.2647744 

1.263182<) 

16 

217 

47 

56.7 

45.13 

-8.9 

•f0  27    4.1 

-0.49 

1.2687456 

1.2616095 

1 .2600627 

23 

217 

53 

57.8 

45.13 

8.9 

0  27    0.1 

0.49 

1.2687719 

1.2585511 

1 .2570826 

Mar.  3 

217 

59 

58.8 

45.19 

8.9 

0  26  56.2 

0.49 

1.2687982 

1 .2556647 

1 .254:i049 

11 

218 

5 

59.7 

45.11 

8.8 

0  26  52.2 

0.50 

1.2688246 

1.2530100 

1.2517879 

19 

218 

12 

0.6 

45.11 

8.8 

0  26  48.2 

0.50 

1.2688511 

1.2506456 

1.2495901 

27 

218 

18 

1.5 

45.10 

-8.8 

•fO  26  44.3 

-0.50 

1.2686776 

1 .2486274 

1 .2477624 

Apr.   4 

218 

24 

2.3 

45.10 

8.8 

0  26  40.3 

0.50 

1.2689041 

1.2469993 

1 .2463427 

12 

218 

30 

3.1 

45.00 

8.8 

0  26  36.3 

0.50 

1.2689307 

1.2457964 

1 .245364 1 

20 

218 

36 

3.8 

45.00 

8.8 

0  26  32.3 

0.50 

1.2689573 

1.2450483 

1:2448506 

28 

218 

42 

4.5 

45.06 

8.8 

0  26  28.3 

0.50 

1.2689840 

1.2447713 

1.2448103 

May  6 

218 

48 

5.1 

45.06 

-8.6 

•M)  26  24.3 

-0.50 

1.2690107 

1.2449670 

1 .2452404 

14 

218 

54 

5.7 

45.07 

8.8 

0  26  20.3 

0.50 

1 .2690:175 

1.2456292 

1.2461312 

22 

219 

0 

6.2 

45.06 

8.8 

0  26  16.3 

0.50 

1.2690643 

1 .2467427 

1 .2474.595 

30 

219 

6 

6.7 

45.06 

8.7 

0  26  12.3 

0.50 

1.2690911 

1.2482770 

1.2491902 

June  7 

219 

12 

7.2 

45.05 

8.7 

0  26    8.3 

0.50 

1.2691181 

1.2501941 

1.2512836 

15 

219 

18 

7.6 

45.05 

-8.7 

-K)26    4.3 

-0.50 

1.26914.50 

1.2524528 

1 .25.36948 

23 

219 

24 

8.0 

45.04 

8.7 

0  26    0.3 

0.50 

1.2691721 

1.2550029 

1 .2563695 

July    1 

219 

30 

8.3 

45.04 

8.7 

0  25  56.3 

0.50 

1.2691992 

1.2577873 

1 .2592502 

0 

219 

36 

8.6 

45.03 

8.7 

0  25  52.3 

0.50 

1.2692263 

1.2607514 

1 .2622830 

17 

219 

42 

8.8 

45.03 

8.7 

0  25  48.2 

0.50 

1.26925:14 

1.2638382 

1.2654086 

25 

219 

48 

9.0 

45.08 

-8.7 

+0  25  44.2 

-0.50 

1.2692807 

1.2669872 

1.2685671 

Aug.  2 

219 

54 

9.2 

45.09 

8.6 

0  25  40.2 

0.51 

1 .2693079 

1.2701416 

1.2717046 

10 

220 

0 

9.3 

45.01 

8.6 

0  25  36.1 

0.51 

1.2693352 

1.2732492 

1.2747689 

18 

220 

6 

9.3 

45.00 

8.6 

0  25  32.1 

0.51 

1 .2693626 

1.2762570 

1.2777071 

26 

220 

12 

9.4 

45.00 

8.6 

0  25  28.0 

0.51 

1 .2693900 

1.2791138 

1.2804722 

Sept  3 

220 

18 

9.3 

44.00 

-8.6 

•fO  25  24.0 

-0.51 

1.2694174 

1.2817772 

1.2830241 

11 

220 

24 

9.3 

44.99 

8.6 

0  25  19.9 

0.51 

1.2694449 

1.2842074 

1 .285:1224 

19 

220 

30 

9.1 

44.06 

8.6 

0  25  15.8 

0.51 

1 .2694725 

1 .2863646 

1.2873306 

27 

220 

30 

9.0 

44.96 

8.5 

0  25  11.8 

0.51 

1.2695000 

1.2882173 

1.2890216 

Oot    5 

220 

42 

8.8 

44.97 

8.5 

0  25    7.7 

0.51 

1 .2695277 

1 .2897403 

1 .2903702 

13 

220 

48 

8.5 

44.97 

-8.5 

•M)25    3.6 

-0.51 

1 .2695554 

1.2909089 

1.29135.39 

21 

220 

54 

8.3 

44.96 

8.5 

0  24  59.5 

0.61 

1.2695831 

1.2917039 

1.2919579 

29 

221 

0 

7.9 

44.96 

8.5 

0  24  55.5 

0.51 

1.2696109 

1.2921150 

1.2921742 

Nov.  6 

221 

6 

7.6 

44.96 

8.5 

0  24  51.4 

0.51 

1 .2696388 

1.2921344 

1.2919955 

M 

221 

12 

7.1 

44.94 

8.5 

0  24  47.3 

0.51 

1.2696666 

1.2917577 

1.2914218 

22 

221 

18 

6.7 

44.94 

-8.4 

•kO  24  43.2 

-0.51 

1.2696946 

1.2909892 

1.2904612 

30 

221 

24 

6.2 

44.99 

8.4 

0  24  39.1 

0.51 

1.2697225 

1 .2898397 

1.2891260 

Deo.  8 

221 

30 

5.6 

44.99 

8.4 

0  24  35.0 

0.51 

1.2697505 

1 .2883223 

1.2874316 

16 

221 

96 

5.0 

44.98 

8.4 

0  24  30.0 

0.51 

1.2697786 

1.2864574 

1.2854040 

24 

221 

42 

4.4 

44.99 

8.4 

0  24  26.8 

0.51 

1.2696067 

1.2842752 

1.2830754 

32 

221 

46 

3.7 

44.91 

-8.4 

•M)  24  22.7 

-0.51 

1.2696348 

1.2818085 

40 

221 

54 

3.0 

44.91 

-8.4 

-M)  24  18.5 

-o.as 

1.2608630 
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mSPTUNB. 

1                                                           GREENWICH  MEAN  NOON. 

1 

1 

DftU. 

Helioeantrio 

Longitude, 

MeMiEqainox 

of  Dikte. 

Daily 
Motion. 

Badaction 

to 

Orbit. 

Heliocentric  ' 
Latitnde. 

Daily 
Motton: 

Logarithm 

of 

Radins 

Teetor. 

Logarithm  of  Dlatanoe 
from  Earth— 

At  Date. 

At  loterme* 
diateDat«. 

o 

t 

*t 

ti 

n 

O         /        tt 

*i 

IJan.   6 

1 

70 

7 

0.9 

«.04 

-49.7 

-1  39  56.1 

•h0.d4 

1.4748:574 

1.4639488 

1.4639099 

1           14 

70 

9 

56.5 

99.04 

49.7 

1  39  53.4 

0.34 

1 .4748399 

1.4646936 

1.465.3888 

'          99 

70 

19 

59.0 

99.04 

49.8 

1  39  50.7 

0.34 

1.4748409 

1.4661998 

1.4670590 

30 

70 

15 

49.9 

99.04 

49.8 

1  39  48.0 

0.34 

1.4748497 

1.4679404 

1.4688603 

,P«)b.   7 

70 

18 

45.3 

99.04 

49.8 

1  39  45.3 

0.34 

1.4748444 

1.4698069 

1.4707757 

15 

70 

91 

41.8 

99.04 

-49.9 

-1  39  49.6 

•fO.34 

1.4748469 

1.4717615 

1.4797591 

9:) 

70 

94 

38.1 

99.04 

49.9 

1  39  39.8 

0.34 

1.4748479 

1.4737633 

1 .4747687 

:Mar.  3 

70 

97 

34.4 

99.04 

43.0 

1  39  37.1 

0.34 

1.4748196 

1.4757710 

1.4767655 

It 

70 

30 

30.8 

99.04 

43.0 

1  39  34.4 

0.34 

1.4748514 

1.4777479 

1.4787136 

19 

70 

33 

97.1 

99.04 

43.0 

1  39  31.7 

0.34 

1.4748531 

1.4796583 

1.4805771 

i          97 

70 

:)6 

93.4 

99.04 

-43.1 

-1  39  98.9 

•fO.34 

1.4748.548 

1.4814667 

1.4893998 

Apr.    4 

70 

39 

19.7 

99.04 

43.1 

1  39  96.9 

0.34 

1 .4748565 

1.4^31497 

1.4839939 

19 

70 

49 

16.1 

99.04 

43.9 

1  39  93.5 

0.91 

1.4748583 

1.4846619 

1.485.3539 

9a 

70 

45 

19.4 

99.04 

43.9 

1  39  90.7 

0.34 

1.4748600 

1.4859967 

1.4865890 

98 

70 

48 

8.7 

99.04 

43.3 

.    1  39  18.0 

0.34 

1.4748617 

1.4871986 

1.4876149 

M»y  6 

70 

51 

5.0 

99.04 

-43.3 

-1  39  15.9 

-H>.34 

1.4748635 

1.4880436 

1.48841.54 

14 

70 

54 

1.4 

99.04 

43.3 

1  39  19.5 

0.34 

1.4748659 

1.4887981 

1.4889809 

99 

70 

56 

57.7 

99.04 

43.4 

1  39    9.7 

0.35 

1.4748669 

1.4891714 

1.4893010 

30 

70 

69 

54.0 

99.04 

43.4 

1  39    6.9 

0.35 

1.4748686 

1.489:{691 

1.4893757 

Jnne  7 

71 

9 

50.4 

99.04 

43.5 

1  39    4.1 

0.35 

1.4748704 

1.4893908 

1 .489904 1 

15 

5 

46.7 

99.04 

-43.5 

-1  39    1.4 

•H>.3S 

1.4748791 

1.4890965 

1.4887889 

93 

8 

43.0 

99.04 

43.5 

1  31  58.6 

0.35 

1.4748738 

1.4884906 

1.4881349 

July    1 

11 

39.4 

99.04 

43.6 

1  31  55.8 

0.35 

1 .4748755 

1.4877996 

1.4879559 

9 

14 

35.7 

99.04 

43.6 

1  31  53.1 

0.35 

1.4748779 

1.4867349 

1.4861609 

17 

17 

39.0 

99.04 

43.7 

1  31  50.3 

0.35 

1.4748789 

1.4855381 

1.4848680 

95 

90 

98.4 

99.04 

-43.7 

-1  31  47.5 

40.35 

1.4748805 

1.4841535 

1 .4831)979 

Ang.  9 

93 

94.7 

99.04 

43.7 

1  31  44.7 

0.35 

1.4748893 

1.4896090 

1.4817706 

10 

96 

91.0 

99.04 

43.8 

1  31  41.9 

0.35 

1 .4748839 

1.4809065 

1.4800198 

18 

99 

17.4 

99.04 

43.8 

1  31  39.1 

0.35 

1.4748856 

1.4790936 

1.4781530 

96 

1 

39 

13.7 

99.04 

43.9 

1  31  36.3 

0.35 

1.4748873 

1.4771949 

1.4769933 

'Sept.  3 

35 

10.0 

99.04 

-43.9 

-1  31  33.5 

40.35 

1.4748889 

1.4759493 

1.4749557 

II 

38 

6.4 

99.04 

43.9 

1  31  30.7 

0.35 

1 .4748{H)6 

1.47:^9686 

1.4799858 

19 

41 

9.7 

99.04 

44.0 

1  31  97.8 

0.35 

1.4748999 

1.4713119 

1.4703518 

97 

43 

59.1 

99.04 

44.0 

1  31  95.0 

0.35 

1.4748939 

1.4694100 

1.4684909 

Oct.   • 

46 

55.4 

99.04 

44.1 

1  31  99.9 

0.35 

1.4748956 

1.4675993 

1.4667400 

13 

49 

61.7 

99.04 

-44.1 

-1  31  19.4 

40.35 

1.4748979 

1.4659176 

1.4651373 

91 

59 

48.1 

99.04 

44.1 

1  31   16.5 

0.35 

1.4748989 

1.4644098 

1. 46:17 183 

99 

55 

44.4 

99.04 

44.9 

1  31  13.7 

0.36 

1.4749005 

1.4630879 

1.4695137 

Nov.  6 

58 

40.7 

99.04 

44.9 

1  31  10.8 

0.36 

1.4749091 

1.4690009 

1.4615595 

14 

79 

1 

37.1 

99.04 

44.3 

1  31    8.0 

0.36 

1.4749037 

1.4611711 

1.4608599 

99 

79 

4 

33.4 

99.04 

-44.3 

-I  31    5.1 

40.36 

1.4749053 

1.4606166 

1.4604.505 

30 

79 

7 

99.8 

99.04 

44.3 

1  31    9.3  1 

0.36 

1.4749069 

1.4603569 

1.4603369 

Dec.  H 

79 

10 

96.1 

99.04 

44.4 

1  .30  59.4 

0.36 

1.4749085 

1.4603913 

1.4605914 

16 

79 

13 

99.4 

99.04 

44.4 

1  30  66.6 

0.36 

1.4749101 

1.4607965 

1.4610041 

94 

79 

16 

16.8 

99.04 

44.5 

1  30  53.7 

0.36 

1.4740117 

1.4613596  , 

1.4617709 

39 

ll 

79 

19 

15.1 

99.04 

-44.5 

-1  30  60.8 

4«.36 

1.4749139 

1.4699547 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trae  Bqnlnoz. 

Bedne. 

to 

liean 

Bq'zof 

Jan.O. 

Y 

True  Equinox. 

Bedno. 

to 

Mean 

Eq'xof 

JaiuO. 

z 

Trne  Bqnlnox. 

Bedne. 

to 

Mean 

Eq*zof 

Jaa.O. 

Jfoon. 

MidnigkL 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.  1 

+0.1938803 

+0.2024440 

+418 

-^.8842738 

-0.8826578 

-61 

-0.3836675 

-0.3829661 

+336 

2 

0.2109921 

0.2195238 

407 

0.8809733 

0.8792207 

56 

0.3822351 

0.3814746 

340 

3 

0.2280387 

0.2365359 

396 

0.8774000 

0.8755114 

50 

0.3806846 

0..3798652 

341 

4 

0.2450150 

0.2534752 

386 

0.8735550 

0.8715309 

44 

0.3790164 

0.3781383 

342 

5 

0.2619159 

0.2703365 

375 

0.8694393 

0.8672802 

39 

0.3772309 

0.3762942 

343 

6 

+0.2787363 

+0.2871148 

+365 

-0.8650539 

-0.8627604 

-34 

-0.3753284 

-0.3743335 

+344 

7 

0.2954713 

0.3038052 

355 

0.8603999 

0.8579725 

30 

0.3733095 

0.3722565 

344 

8 

0.3121160 

0.3204028 

345 

0.8554784 

0.8529178 

25 

0.371 1747 

0.3700641 

345 

9 

0.3286652 

0.3369024 

334 

0.8502908 

0.8475976 

22 

0.3689247 

0.3677566 

344 

10 

0.3451138 

0.3532987 

324 

0.8448385 

0.8420134 

18 

0.3665599 

0.3653346 

344 

11 

+0.3614565 

+0.3695865 

+314 

-0.8391227 

-0.8361665 

-14 

-0.3640808 

-0.3627985 

+344 

12 

0.3776881 

0.3857606 

304 

0.8331448 

0.8300583 

11 

0.3614879 

0..3601490 

.343 

13 

0.3938034 

0.4018158 

294 

0.8269066 

0.8236906 

9 

0.3587820 

0.3573809 

342 

14 

0.4097971 

0.4177467 

284 

0.8204101 

0.8170656 

7 

0.3559639 

0.3545130 

341 

15 

0.4256637 

0.4335477 

273 

0.8136573 

0.8101853 

5 

0.3530344 

0.3515282 

340 

16 

+0.4413978 

+0.4492137 

+263 

-0.8066501 

-0.8030517 

-  3 

-0.3499945 

-0.3484334 

+339 

17 

0.4569944 

0.4647397 

253 

0.7993907 

0.7956672 

-  2 

0.3468451 

0.3452296 

338 

18 

0.4724485 

0.4801205 

244 

0.7918817 

0.7880344 

0 

0,3435872 

0.3419179 

336 

19 

0.4877549 

0.4953511 

234 

0.7841257 

0.7801559 

+  1 

0.3402219 

0.3384994 

334 

20 

0.5029085 

0.5104265 

225 

0.7761254 

0.7720346 

2 

0.3367505 

0.3349757 

333 

21 

+0.5179045 

+0.5253419 

+216 

-0.7678837 

-0.7636733 

+  2 

-0.3331743 

-0.3313473 

+330 

22 

0.5327381 

0.5400926 

207 

0.7594036 

0.7550751 

2 

0.3294945 

0.3276161 

328 

23 

0.5474048 

0.5546741 

198 

0.7506879 

0.7462428 

3 

0.3257123 

0.3237833 

325 

24 

0.5619000 

0.5690820 

189 

0.7417397 

0.7371795 

3 

0.3218292 

0.3198502 

322 

25 

0.5762194 

0.5833120 

180 

0.7325622 

0.7278885 

3 

0.3178466 

0.3158185 

319 

26 

+0.5903590 

+0.5973602 

+172 

-0.7231586 

-0.7183T31 

+  3 

-0.3137660 

-0.31 16894 

+316 

27 

0.6043149 

0.6112228 

163 

0.7135322 

0.7086365 

3 

0.3095888 

0.3074644 

312 

28 

0.6180833 

0.6248959 

155 

0.7036864 

0.6986820 

3 

0.3053164 

0.:)03I449 

309 

29 

0.6316602 

0.6383755 

147 

0.6936242 

0.6885130 

+  2 

0.3009502 

0.2987324 

305 

^ 

30 

0.6450417 

0.6516577 

139 

0.6833490 

0.6781325 

0 

0.2964917 

0.2942283 

301 

31 

+0.6582238 

+0.6647389 

+131 

-0.6728639 

-0.6675436 

-  1 

-0.2919424 

-0.2896341 

+297, 

Feb.  1 

0.6712029 

0.6776154 

124 

0.6621721 

0.6567496 

2 

0.2873036 

0.2849510 

293 

2 

0.6839757 

0.6902837 

117 

0.6512765 

0.6457533 

3 

0.2825765 

0.2801803 

288 

3 

0.6965388 

0.7027406 

109 

0.6401802 

0.6345580 

4 

0.2777625 

0.2753233 

283 

4 

0.7088887 

0.7149825 

103 

0.6288867 

0.6231671 

6 

0.2728629 

0.27038151 

278 

6 

+0.7210217 

+0.7270056 

+  96 

-0.6173992 

-0.6115838 

-  7 

-0.2678792 

-0.2653563 

+273  y 

6 

0.7329339 

0.7388060 

89 

0.6057210 

0.59981 16 

9 

0.2628129 

0.2602492 

268 

7 

0.7446215 

0.7503800 

83 

0.5938557 

0.5878541 

10 

0.2576655 

0.2550619 

263 

8 

0.7560809 

0.7617240 

77 

0.5818068 

0.5757147 

12 

0.2524385 

0.2497956 

258 

9 

0.7673087 

0.7728346 

71 

0.5695779 

0.5633970 

14 

0.2471333 

0.2444518 

253 

10 

+0.7783012 

+0.7837081 

+  65 

-0.5571725 

-0.5509047 

-16 

-0.2417514 

-0.2390322 

+247 

11 

0.7890549 

0.7943411 

60 

0.5445941 

0.5382413 

18 

0.2362944 

0.2335382 

240 

12 

0.7995663 

0.8047300 

55 

0.5318467 

0.5254109 

20 

0.2307638 

0.2279715 

234 

13 

0.8098319 

0.8148714 

49 

0.5189344 

0.5124178 

22 

0.2251615 

0.2223341 

228 

14 

0.8198483 

0.6247620 

44 

0.5058616 

0.4992663 

24 

0.2194895 

0.2166279 

222 

15 

+0.8296122 

+0.8343985 

+  40 

-0.4926325 

-0.4859607 

-26 

-0.2137496  '  -0.2108547 

1 

1  +215 

1 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Data. 

X 

Tnia  Xqniaoz. 

Badge. 

to 
liaan 
Eq'xof 
Jaa.0. 

Y 

Tme  Bqnlnoz. 

Badoc. 

to 

Heao 

Eq'xof 

Jan.  0. 

Z 

Traa  Bqulaox. 

BcdnOb 

to 

Mean 

Eq'xof 

Jan.O. 

Noon, 

Midnight 

Noon. 

Jfoon. 

MidnighL 

JVbOA. 

Moon* 

Midnight 

tfoon. 

Fob.  15 

•H).6996I99 

40.8343985 

440 

-0.4996395 

-0.4659607 

-  96 

-0.9137496 

-0.9108547 

4915 

16 

0.8391904 

0.8437778 

35 

0.4799514 

0.4795053 

98 

0.9079435 

0.9050163 

908 

17 

0.8483700 

0.8598970 

31 

0.4657997 

0.4589045 

30 

0.9090733 

0.1991147 

909 

18 

0.8573589 

0.8617534 

97 

0.4590509 

0.4451630 

39 

0.1961409 

0.1931590 

195 

19 

0.8660893 

0.8703445 

93 

0.4389409 

0.4319656 

35 

0.1901484 

0.1871301 

186 

*20 

40.6745400 

+0.8786680 

490 

-0.4949974 

-0.4179771 

-  38 

-0.1840976 

-O.I810514 

+  161 

91 

0.8H97987 

0.8867915 

16 

0.4109950 

0.4031419 

40 

0.1779919 

0.1749170 

174 

99 

0.6906463 

0.8945099 

13 

0.3960969 

0.3866646 

49 

0.1718307 

0.1687309 

167 

93 

0.8989010 

0.9090105 

10 

0.3817116 

0.3745097 

44 

0.1656164 

0.1694934 

160 

94 

0.905661 1 

0.9099497 

7 

0.3G79797 

0.3600990 

47 

0.159:^561 

0.1669069 

159 

95 

40.9197551 

40.9161979 

45 

-0.3597373 

-0.3454961 

-  49 

-0.1530459 

-0.1496735 

+145 

96 

0.9195719 

0.9998744 

4  3 

0.3360890 

0.3307966 

59 

0.1466899 

O.I4:)4954 

137 

97 

0.9961077 

0.9999707 

0 

0.3933394 

0.3159979 

54 

0.1409909 

0.1370745 

130 

98 

0.9393639 

0.9353853 

-9 

0.3084998 

0.3010343 

57 

0.1338486 

0.1306196 

199 

Mar.  1 

0.9383365 

0.9419169 

3 

0.9935539 

0.9860500 

60 

0.1973668 

0.19411U 

114 

9 

40.9440961 

40.9467649 

-  5 

-0.9765951 

-0.9709794 

-  69 

-0.1908466 

-0.1175798 

4106 

3 

0.9494308 

0.9590959 

6 

0.9634131 

0.9558979 

65 

0.1149901 

0.1109969 

96 

4 

0.9545499 

0.9570007 

7 

0.9489918 

0.9405977 

66 

0.1076993 

0.1043917 

89 

5 

0.9593800 

0.9616873 

8 

0.9399553 

0.9959959 

70 

0.1010761 

0.0977598 

81 

6 

0.9639999 

0.9660844 

9 

0.9176179 

0.9099939 

79 

0.0944991 

0.0910640 

73 

7 

40.9681740 

40.9701907 

-10 

-0.9099138 

-0.1944881 

-  74 

-0.0877390 

-0.064:)679 

4  64 

8 

0.9791343 

0.9740049 

10 

0.1867473 

0.1789991 

77 

0.0610968 

0.0776649 

56 

9 

0.9758090 

0.9n5958 

10 

0.1719999 

0.1634405 

79 

0.07499:Mi 

0.0709179 

46 

10 

0.9791759 

0.9807593 

10 

0.1556454 

O.J  478383 

81 

0.067535:) 

0.0641469 

40 

II 

0.9899547 

0.i)836839 

10 

0.1400197 

0.1391904 

64 

0.0607560 

0.0573591 

31 

19 

40.9850374 

40.9863175 

-10 

-0.1 943509 

-0.1165017 

-  86 

-0.0539576 

-0.050.5519 

4  99 

13 

0.9875931 

0.9886544 

9 

0.1066435 

0.1007767 

86 

0.0471499 

0.0437986 

14 

14 

0.9897113 

0.9906939 

8 

0.0999019 

0.0650199 

90 

0.0403190 

0.0368990 

4  6 

15 

0.9916007 

0.9994339 

7 

0.0771311 

0.0699364 

99 

0.0334691 

0.03004*35 

-  3 

16 

0.9931909 

0.9938737 

6 

0.0613369 

0.0534314 

95 

0.0966156 

0.0931855 

19 

17 

40.0944815 

40.9950145 

-  5 

-0.0455996 

-0.0376104 

-  97 

-0.0197536 

-0.0163909 

-90 

18 

0.9954794 

0.9956555 

3 

0.0996954 

0.0917783 

99 

0.0196657 

0.0094509 

99 

19 

0.9961635 

0.996C968 

-  9 

-0.0136597 

-0.0059409 

101 

-0.0060141 

-0.0095776 

36 

90 

0.9965550 

0.9966365 

0 

40.0019794 

40.0098968 

103 

40.0006590 

40.0049954 

47 

91 

0.9966471 

0.9965811 

4  9 

0.0176171 

0.0957340 

105 

0.0077314 

0.0111667 

55 

99 

40.9964403 

40.9969951 

4  5 

40.0336466 

40.0415606 

-107 

40.0146011 

+0.0160343 

-  64 

93 

0.9959359 

0.9955711 

7 

0.0494690 

0.0573736 

109 

0.0914660 

0.0946959 

79 

1     ^^ 

0.9951396 

0.9946900 

10 

0.0659735 

0.0731681 

111 

0.0983938 

0.0317493 

80 

95 

0.9940333 

0.<)933797 

19 

0.0610560 

0.0869391 

113 

0.0351793 

0.0365994 

89 

96 

0.999638:) 

0.9918303 

15 

0.0966144 

0.1046890 

114 

0.0490094 

0.0454931 

97 

,«7 

40.9909467 

40.9899938 

416 

+0.1195415 

40.1903994 

-116 

40.0488339 

+0.0599396 

-106, 

98 

0.9889056 

0.9878643 

99 

0.1989341 

0.1360669 

116 

0.0556491 

0.0590403 

114 

99 

0.9866901 

0.9854499 

95 

0.1436861 

0.1516999 

119 

0.0694340 

0.0656999 

199 

30 

0.9841939   0.9897307 

99 

0.1594990 

0.1679666 

191 

0.0699069   0.0795637 1 

130 

31 

0.9819660 

0.9797989 

33 

0.1750691 

0.1898947 

199 

0.0759590   0.0793967 , 

139 

39 

1 

+0.9781 197 

40.9764385 

437 

40.1905738 

40.1983083 

-194 

40.0696885 

1 

40.0660449 , 

1 

-146 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Bqninoz. 

Sednc. 

to 

lioan 

Eq'zof 

Jma.O. 

Y 
Trne  Bqainox. 

Bedno. 

to 

Hoan 

Eq*xof 

Jan.O. 

z 

Trne  Bqainox. 

Radac 

to 

Mean 

Eq*xof 

Jan.O. 

Noon. 

MidnighL 

Koon. 

Xoon. 

mdnighL 

Noon. 

Noon. 

Midnight. 

Noon. 

Apr.  1 

+0.9781197 

+0.9764385 

+  37 

+0.1905738 

+0.1983083 

-124 

+0.0826885 

+O.0860442 

-148 

8 

0.9746854 

0.9728608 

41 

0.2060285 

0.2137338 

126 

0.0893936 

0.0927:t65 

156 

3 

0.9709645   0.9689970 

45 

0.2214334 

0.2290970 

127 

0.0960726 

0.0994017 

164 

4 

0.9669582   0.9648464 

50 

0.2367537 

0.2443935 

128 

0.1027236 

0.1060381 

172 

5 

0.9626675 

0.9604159 

54 

0.2520154 

0.2596192 

130 

0.1093449 

0.1126438 

180 

6 

+0.9580935 

+0.9557007 

+  59 

+0.2672042 

+0.2747699 

-131 

+0.1159345 

+0.1192169 

-188 

7 

0.9532374 

0.9507041 

64 

0.2823157 

0.28984 1 1 

132 

0.1224907 

0.1257557 

I9G 

8 

0.9481007 

0.9454276 

70 

0.2973454 

0.3048283 

134 

0.I290II7 

0.1322.584 

204 

9 

0.9426848 

0.9398726 

75 

0.3122890 

0.3197272 

136 

0.1354955 

0.1387229 

212 

10 

0.9369912 

0.9340407 

81 

0.3271422 

0.3345334 

137 

0.1419402 

0.1451472 

220 

11 

+0.9310213 

+0.9279333 

+  87 

+0.3410003 

+0.3492424 

-138 

+0.1483437 

+0.1515294 

-227 

12 

0.9247767 

0.9215521 

98 

0.3565589 

0.3638496 

139 

0.1547042 

0.1,'>78677 

234 

13 

0.9182594 

0.9148993 

99 

0.3711137 

0.3783507 

140 

0.1610198 

0.1641602 

241 

U 

0.9114717 

0.9079772 

105 

0.3856602 

0.3927412 

141 

0.1672886 

0.1704048 

248 

15 

0.9044159 

0.9007881 

112 

0.3998936 

0.4070165 

142 

0.1735084 

0.1765992 

255 

16 

+0.8970941 

+0.8933342 

+  119 

+0.4141094 

+0.4211719 

-143 

+0.1796770 

+0.1827415 

-262 

17 

0.8895087 

0.8856179 

126 

0.4282032 

0.4.352032 

144 

0.1857926 

0.1888:)00 

270 

18 

0.8816620 

0.8776415 

133 

0.4421710 

0.4491064 

145 

0.1918536 

0.1948631 

277 

19 

0.8735571 

0.8694089 

140 

0.4560087 

0.4628774 

146 

0.1978582 

0.2008:^87 

283 

90 

0.8651974 

0.8609230 

148 

0.4697120 

0.4765120 

146 

0.2038044 

0.2067551 

290 

21 

+0.8565857 

+0.8521861 

+  155 

+0.4832769 

+0.4900064 

-147 

+0.2096905 

+0.2126105 

-296 

22 

0.8477245 

0.8432014 

163 

0.4966999 

0.5033572 

147 

0.2155148 

0.2184033 

302 

23 

0.8386168 

0.8339720 

171 

0.5099776 

0.5165607 

147 

0.2212758 

0.2241321 

308 

24 

0.8292664 

0.8245014 

179 

0.5231061 

0.52961.12 

148 

0.2269719 

0.2297951 

314 

25 

0.8196767 

0.8147931 

188 

0.5360816 

0.5425109 

148 

0.2326015 

0.2353909 

320 

26 

+0.8098509 

+0.8048503 

+196 

+0.5489006 

+0.5552505 

-148 

+0.2381632 

+0.2409181 

-326 

27 

0.7997920 

0.7946759 

205 

0.5615599 

0.5678289 

148 

0.2436554 

0.2463750 

332 

28 

0.7895028 

0.7842729 

214 

0.5740567 

0.5802431 

148 

0.2490768 

0.2517606 

337 

29 

0.7789866 

0.7736444 

223 

0.5863877 

0.5924900 

147 

0.2544262 

0.2570735 

342 

30 

0.7682466 

0.7627936 

232 

0.5985496 

0.6045663 

147 

0.2597024 

0.2623126 

348 

May  1 

+0.7572861 

+0.7517240 

+241 

+0.6105394 

+0.6164689 

-146 

+0.2649039 

+0.2674762 

-352 

2 

0.7461079 

0.7404381 

250 

0.622354 1 

0.6281948 

145 

0.2700294 

0.2725633 

356 

3 

0.7347152 

0.7289392 

260 

0.6339904 

0.6397407 

144 

0.2750777 

0.2775725 

361 

4 

0.7231109 

0.7172305 

270 

0.6454451 

0.6511035 

143 

0.2800474 

0.2825023 

365 

5 

0.7112985 

0.7053152 

280 

0.656715:1 

0.6622802 

142 

0.2849370 

0.2873514 

368 

6 

+0.699281 1 

+0.6931965 

+290 

+0.6677979 

+0.6732678 

-140 

+0.2897453 

+0.2921186 

-372 

7 

0.6870619 

0.6808778 

300 

0.6786897 

0.6840631 

139 

0.2944710 

0.2968024 

376 

8 

0.6746444 

0.6683624 

310 

0.6893876 

0.6946628 

138 

0.2991 127 

0.3014017 

379 

9 

0.6620319 

0.6556536 

321 

0.6998884 

0.7050638 

136 

0.3036691 

0.3059148 

383 

10 

0.6492277 

0.6427549 

332 

0.7101888 

0.7152629 

134 

0.3081387 

0.3103406 

•387 

11 

+0.6362354 

+0.6296700 

+343 

+0.7202857 

+0.7252569 

-132 

+0.3125202 

+0.3146774 

-391 

12 

0.6230590 

0.6164031 

353 

1 

0.7301700 

0.7350429 

130 

0.3168121 

0.3189240 

395 

13 

0.6097026 

0.6029582 

364 

0.7398569 

0.7446179 

127 

0.3210131 

0.3230792 

398 

14 

0.6961701 

0.5893392 

375 

0.7493254 

0.7539791 

124 

0.3251220 

0.3271415 

400 

15 

0.5824657 

0.5755505 

386 

0.7585785 

0.7631234 

122 

0.3291374 

0.3311096 

402 

16 

+0.5685938 

+0.5615964 

+398 

+0.7676133 

+0.7720480 

-119  +0.3330580  ' +0.3:M9824 

-405 

I 
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FOE  ORKKN  VVIOH  MEAN  NOON  AND  MIDNIGHT. 

BttU. 

X 

Xrne  SqaJaoz. 

Bedoc 

to 

Me«n 

Eq'znf 

Jan.  u. 

Y 

Trao  Eqnlnox. 

R«dnc. 

to 

Mmui 

Bq'xof 

J*D.  0. 

Z 

Trae  BquiDox. 

Kodnc. 

to 

Ifpftii 

Eq  X  (if 

Jati.O. 

^rvOA* 

Midnight. 

Noon. 

JVOMl. 

MidnigkL 

JVbon. 

Noon.             Midnioht. 

Somi. 
-405 

May  16 

40.5686038 

40.6615064 

4398 

40.7676133 

40.7720480 

-119 

40.3330580 

40.3349824 

17 

0.5545587 

0.5474814 

410 

0.7764271 

0.7807r»05 

115 

0.3668H26 

0.:i«7586 

407 

18 

0.5403649 

0.533^099 

421 

0.7850177 

0.78!n2'2«6 

111 

0.3406102 

0.3424:«73 

410 

19 

0.5260170 

0.5187666 

433 

0.7933830 

0.7974804 

107 

0.3642399 

0..3460I78 

412 

20 

0.5116194 

0.5042158 

444 

0.8015208 

0.8056036 

103 

0.3477709 

0.3494<)90 

414 

21 

40.4968766 

40.4896020 

4456 

40.8094287 

40.8132958 

-  99 

40.3512020 

40..3528797 

-414 

22 

0.4820930 

0.4746497 

468 

0.8171045 

0.8208550 

94 

0.3545321 

0.356  l-'iOl 

415 

23 

0.4671731 

0.4596637 

480 

0.8245465 

0.»e8l795 

90 

0.3577606 

0.:1593366 

416 

24 

0.4521219 

0.4446484 

492 

0.8:117534 

0.8:)52682 

86 

0.360H870 

0.3624116 

416 

1           23 

0.4369438 

0.4293064 

504 

0.8:187236 

0.8421195 

81 

0.3639105 

0.3653835 

416 

;           26 

40.42164*28 

40.4139476 

4516 

40.8454555 

40.8487316 

-  76 

40.3668:i06 

40.3682516 

-416 

1           27 

0.4062233 

0.3984705 

528 

0.8510474 

0.8551029 

70 

0.3696466 

0..37I0I54 

417 

28 

0.3906899 

0.3838818 

5401    0.8581078 

0.8612321 

65 

0.3723579 

0.373674 1 

417 

29 

0.3750469 

0.3671859 

552      0.864L>055 

0.8671180 

58 

0.3749640 

0.3762274 

416 

30 

0.35929«J9 

0.3513863 

564  j    0.8699693 

0.8727593 

52 

0.3774642 

0.3766744 

416 

31 

40.3434489 

40.3354873 

4576    40.87r)4»?77 

40.8781544 

-  46 

40.3798580 

40.3810148 

-415 

JuDe   1 

0.3276018 

0.3194931 

588      0.8807592 

0.8833019 

39 

0.3821448 

0.38:12479 

414 

2 

0.3114616 

0.30:14080 

600      0.8^57823 

0.8882003 

31 

0.384324 1 

0.3853732 

412 

3 

0.295:):)28 

0.2872:)65 

612      0.890ri557 

0.8928484 

24 

0.386:)952 

0.387:i900 

410 

4 

0.2791197 

0.2709828 

624 

0.8950782 

0.8972449 

16 

0.3883575 

0.3892977 

409 

6 

40.2628264 

40.2546510 

4636 

40.899:t4a') 

40.9013883 

-    8 

40.3902105 

+0.3910957 

-407 

6 

0.2464573 

0.2382457 

648 

0.!M):{3645 

0.90.52771 

0 

0.39195:i4 

0.39278:14 

405 

7 

0.2360169 

0.2217715 

660 

0.9071256 

0.9089102 

4    9 

0.3935858 

0.394:)605 

403 

1             8 

0.2i:i5100 

0.2052331 

671 

0.9106305 

0.9122864 

18 

0.3951073 

0.3958261 

401 

9 

0.1069411 

0.1886350 

683 

0.9i:J8777 

0.9154044 

26 

0.3965168 

0.3971795 

399 

10 

40.1803151 

40.1719819 

4C94 

40.916^660 

40.9182630 

4  36 

40.3978140 

40.:)984204 

-395 

11 

0.16363G2 

0.1552790 

706 

0.9195945 

0.9208611 

46 

0.:i989985 

0.3995483 

392 

12 

0.1469106 

0.1385:)I5 

717 

0.9220623 

0.9231979 

55 

0.4000698 

0.4005628 

388 

13 

0.I30I4^<;5 

0.1217443 

728 

0.!)242683 

0.9252727 

65 

0.4010274 

0.40I46:)5 

:)84 

14 

0.1133.373 

0.1049223 

739 

0.()2621I8 

0.9270850 

76 

0.4018711 

0.4022501 

380 

16 

40.0964999 

40.0880708 

4749 

40.(»278925 

40.9286342 

4  86 

40.4026006 

40.4029224 

-376 

16 

0.0796356 

0.0711949 

760 

0.f)293101 

0.9299201 

97 

0.4032157 

0.4034804 

373 

17 

0.0627494 

0.0542997 

770 

0.9:)04642 

0.9309424 

108 

0.4037164 

0.40392:)8 

:169 

16 

0.0458463 

0.0373901 

78C 

0.9313547 

0.9317011 

120 

0.4041026 

0.4042528 

364 

10 

0.0289314 

0.0204712 

790 

0.9319817 

0.9321964 

132 

0.404.3743 

0.4044672 

359 

20 

40.0120098 

40.0035481 

4800 

40.9323452 

40.9324283 

4144 

40.4045315 

40.4045673 

-354 

21 

^.0049135 

•0.0133743 

811 

0.9:i24455 

0.9:123972 

156 

0.4045745 

0.4045.'>.32 

349 

22 

0.0216337 

0.0302912 

820 

0.9322831 

0.9321036 

169 

0.40450:i5 

0.404425:) 

343 

23 

0.0387462 

0.0471981 

829 

0.9318584 

0.9315479 

182 

0.4043186 

0.404 18:)5 

338 

24 

0.0566465 

0.0640906 

838 

0.9311718 

0.9307305 

195 

0.4040200 

0.4038281 

332 

26 

-0.0726300 

-0.0809639 

4847 

40.9302237 

40.9296519 

4208 

40.4036079 

40.40.^3594 

-326  i 

26 

0.0893919 

0.0978133 

855 

(.9200148 

0.928:)I28 

222 

0.4030826 

0.4027777 

320 

27 

0.1062278 

0.1146346 

863 

0.9275457 

0.!)267I37 

236 

0.4024449 

0.4020838 

314 

28 

0.1280333 

0.1314235 

870 

0.9258167 

0.9248549 

250 

0.4016943 

0.4012769 

307 

29 

0.1398044      0.1481757 

878 

0.t»238283 

0.t»227a71 

264 

0.4008315 

0.40035b0 

301 

30 

1 

-0.1566366  1-0.1648866 

1 

4885 

40.9215812 

40.9203609 

4270 

40.3998565 

40.3993270 

-294 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Bqninoz. 

Bedne. 

to 

lieui 

Eq'zof 

J*n.  0. 

Y 

Tme  Bqnlnox. 

BedQO. 

to 

Heui 

Eq*xof 

JUL.0. 

z 

Troe  Bqninoz. 

Rodna 

to 

Hean 

Bq*zof 

J«i.O. 

Noon. 

Midnight, 

Noon. 

Noon, 

MidnlghL 

Noon, 

Noon, 

MidnigkL 

Noon, 

Jaly  1 

-0.1732250 

-0.1815516 

+892 

+0.9190761 

+0.9177270 

+294 

+0.3987696 

+0.3981643 

-286 

2 

0.1898654 

0.1981665 

898 

0.9163134 

0.9148357 

308 

0.3975712 

0.3069303 

279 

3 

0.2064538 

0.2147272 

905 

0.9132935 

0.91 16874 

323 

0.3962616 

0.3955650 

272 

4 

0.2229860 

0.2312295 

910 

0.9100171 

0.9082829 

338 

0.3946405 

0.3940884 

266 

5 

0.2394572 

0.2476684 

916 

0.9064847 

0.9046228 

352 

0.3933085 

0.3925010 

267 

6 

-0.2558626 

-0.2640391 

+921 

+0.9026970 

+0.9007078 

+366 

+0.3916658 

+0.3908030 

-249 

7 

0.2721974 

0.2803367 

926 

0.8986549 

0.8965387 

381 

0.3899127 

0.3889948 

241 

8 

0.2884566 

0.2065565 

931 

0.8943591 

0.8921103 

399 

0.3880497 

0.3870769 

232 

9 

0.3046357 

0.3126938 

934 

0.8898104 

0.8874415 

416 

0.3860767 

0.3850492 

224 

10 

0.3207300 

0.3287438 

938 

0.8850097 

0.8825153 

434 

0.3&%943 

0.3629123 

215 

11 

-0.3367345 

-0.3447016 

+941 

+0.8799583 

+0.8773391 

+452 

+0.3818031 

+0.3806668 

-206 

19 

0.3526444 

0.3605624 

944 

0.8746577 

0.8719144 

468 

0.3795037 

0.3783136 

197 

13 

0.3684549 

0.3763213 

946 

0.8691093 

0.8662427 

485 

0.3770966 

0.3768528 

188 

14 

0.3841610 

0.3919734 

948 

0.8633146 

0.8603255 

502 

0.3745824 

0.3732854 

178 

15 

0.3997580 

0.4075141 

949 

0.8572753 

0.8541646 

518 

0.3719620 

0.3706122 

169 

16 

-0.4152412 

-0.4229387 

+951 

+0.8509934 

+0.8477621 

+535 

+0.3692361 

+0.3678339 

-160 

17 

0.4306060 

0.4382427 

952 

0.8444709 

0.8411200 

552 

0.3664057 

0.3649616 

160 

18 

0.4458481 

0.4534217 

952 

0.8377097 

0.8342403 

568 

0.3634717 

0.3619661 

141 

19 

0.4609630 

0.4684712 

952 

0.8307120 

0.8271252 

585 

0.3604349 

0.3588783 

132 

20 

0.4759460 

0.4833868 

951 

0.8234801 

0.8197771 

602 

0.3572964 

0.3556894 

129 

21 

-0.4907930 

-0.4981643 

+950 

+0.8160163 

+0.8121983 

+620 

+0.3540574 

+0.3824006 

-111 

22 

0.5055000 

0.5127999 

948 

0.8083231 

0.8043912 

637 

0.3507189 

0.3490126 

100 

23 

0.5200633 

0.5272898 

946 

0.8004027 

0.7963580 

654 

0.3472818 

0.3455266 

90 

24 

0.5344791 

0.5416304 

944 

0.7922574 

0.7881013 

671 

0.3437472 

0.3419437 

80 

25 

0.5487435 

0.5558178 

941 

0.7838698 

0.7796235 

688 

0.3401163 

0.3382650 

69 

26 

-0.5628528 

-0.5698481 

+937 

+0.7753024 

+0.7709270 

+706 

+0.3363901 

+0.3344916 

-  58 

27 

0.5768032 

0.5837170 

934 

0.7764974 

0.7620140 

723 

0.3325697 

0.3306244 

48 

28 

0.5905909 

0.5974227 

930 

0.7574769 

0.7528866 

740 

0.3286560 

0.3266645 

37 

29 

0.6042125 

0.6109599 

925 

0.7462431 

0.7435471 

758 

0.3246500 

0.3226127 

26 

30 

0.6176644 

0.6243256 

919 

0.7387985 

0.73.39980 

776 

0.3205526 

0.3184699 

15 

31 

-0.6309432 

-0.6375165 

+914 

+0.7291455 

+0.7242417 

+793 

+0.3163648 

+0.3142374 

-  4 

Aug.  1 

0.6440449 

0.6505281 

907 

0.7192865 

0.7142806 

810 

0.3120878 

0.3099162 

+  8 

2 

0.6569655 

0.G633568 

901 

0.7092239 

0.7041170 

826 

0.3077226 

0.3055072 

19 

3 

0.6697015 

0.6759990 

894 

0.6989601 

0.6937535 

843 

0.3032701 

0.3010114 

30 

4 

0.6822491 

0.6884510 

886 

0.6884976 

0.6831927 

860 

0.2987313 

0.2964299 

42 

5 

-0.6946046 

-0.7007090 

+878 

+0.6778390 

+0.6724371 

+876 

+0.2941074 

+0.2917639 

+  63 

6 

0.7067640 

0.7127690 

869 

0.6669871 

0.6614895 

892 

0.2893995 

0.2870144 

64 

7 

0.7187234 

0.7246269 

860 

0.6559445 

0.6503527 

908 

0.2846088 

0.2821827 

76 

8 

0.7304791 

0.7362794 

850 

0.6447142 

0.6390296 

924 

0.2797364 

0.2772700 

87 

9 

0.7420272 

0.7477223 

840 

0.6332992 

0.6275234 

940 

0.2747838 

0.2722778 

99 

10 

-0.7533639 

-0.7589519 

+830 

+0.6217026 

+0.6158373 

+956 

+0.2697523 

+0.2672074 

+112 

11 

0.7644856 

0.7699648 

819 

0.6099278 

0.6039747 

971 

0.2646433 

0.2620602 

124 

12 

0.775.3889 

0.7807575 

807 

0.5979780 

0.5919391 

987 

0.2594584 

0.2568379 

136 

13   0.7860703 

0.7913265 

795 

0.5858575 

0.5797343 

1002 

0.2541990 

0.2515419 

148 

14   0.7965261 

0.8016684 

783 

0.5735696 

0.6673642 

1018 

0.2488669 

0.2461741 

160 

15  -0,8067530 

i 

-0.8117798 

+770  +0.5611182 

+0.5548323 

+1033 

+0.2434638 

+0.2407361 

+171 

SUN'S  CO-ORDINATES,  1893. 


269 


FOB  ORF.ENWI0H  MEAN  NOON  AND  MIDNIGHT. 

DaMk 

X 

Trae  Xqnlaoz. 

Badae. 

to 
Keui 
Eq'zof 
Jaa.0. 

Y 

True  Eqnlsox. 

Badna 

to 
Moon 

Eq'xof 
Jmi.O. 

z 

True  Bqnlaox. 

BadnB. 
to 

Bq'xof 
Ju.O. 

Jfoonm 

MidfiigkL 

ifOon. 

JToon.     Midnight 

JrOOn. 

Noon. 

Midnight, 

ivOOfl. 

1 

Aug.  16 

-0.8167480 

-0.6216579 

+757 

+0.5485068 

+0.5421422 

+1048 

+0.2379912 

+0.2362293 

+163 

'     17 

0.8265087 

0.8313002 

743 

0.5357389 

0.5292976 

1062 

0.2324507 

0.2296565 

195 

18 

0.8360321 

0.8407039 

729 

•  0.5228185 

0.5163025 

1075 

0.2968441 

0.2240166 

208 

19 

0.845:1154 

0.8498662 

715 

0.5097498 

0.503161 1 

1088 

0.2211732 

0.2183142 

220 

20 

1 

0.8543560 

0.8587845 

700 

0.4965367 

0.4898772 

1102 

0.2154397 

0.2125601 

232 

21 

-0.8631517 

-0.8674568 

+684 

+0.4831828 

+0.4764545 

+1115 

+0.2096453 

+0.2067257 

+244 

22 

0.8717001 

0.8738807 

668 

0.4696924 

0.4628970 

1128 

0.2037916 

0.2008431 

256 

;    23 

0.8799989 

0.8840539 

652 

0.4560687 

0.4492083 

1142 

0.1978804 

0.1949037 

268 

1     84 

0.8880458 

0.8919742 

635 

0.4423158 

0.4353921 

1155 

0.1919132 

0.1889091 

280 

25 
26 

0.8958369 

0.8996396 

618 

0.4284371 

0.4214520 

1167 

0.1858917 

0.1828610 

292 

-0.9033761 

-0.9070481 

+601 

+0.4144366 

+0.4073919 

+1178 

+0.1796174 

+0.1767610 

+304 

27 

0.9106552 

0.9141974 

583 

0.4003179 

0.3932153 

1190 

0.1736920 

0.1706106 

315 

1     28 

0.9176741 

0.9210854 

565 

0.3860844 

0.3789259 

1202 

0.1675160 

0.1644112 

327 

:        29 

0.9244308 

0.9277102 

547 

0,3717400 

0.3645275 

1212 

0.1612937 

0.1581646 

339 

30 

0.9309233 

0.9340697 

528 

0.3572886 

0.3500240 

1223 

0.1550241 

0.1518723 

350 

1     31 

-0.9371493 

-0.9401615 

+506 

+0.3427339 

+0.3354191 

+1234 

+0.148709G 

+0.1455360 

+362 

.Sept.  1 

0.9431064 

0.9459835 

489 

0.3280797 

0.3207166 

1244 

0.1423519 

0.1391574 

374 

1      2 

0.9487926 

0.9515335 

469 

0.3133300 

0.3059205 

1253 

0.1359527 

0.1327381 

.385 

3 

0.9542059 

0.9568096 

448 

0.2984886 

0.2910347 

1262 

0.1295137 

0.1262798 

:)96 

4 

0.9593443 

0.9618097 

428 

0.2835595 

0.2760634 

1270 

0.1230365 

0.1197841 

406 

5 

-0.9642036 

-0.9665316 

+407 

+0.2685470 

+0.2610108 

+1279 

+0.1165229 

40.1132531 

+417 

6 

0.9687877 

0.9709733 

385 

0.2534554 

0.2458814 

1287 

0.1099749 

0.1066886 

428 

7 

1 

0.9730885 

0.9751330 

364 

0.2382893 

0.2306797 

1294 

0.1033944 

0.1000926 

439 

1     8 

0.9771065 

0.9790089 

342 

0.2230532 

0.2154102 

1302 

0.0967834 

0.0934670 

460 

9 

0.9808400 

0.9825996 

320 

0.2077513 

0.2000772 

1310 

0,0901436 

0.0868136 

461 

10 

-0.9842875 

-0.9859036 

+297 

+0.1923883 

+0.1846854 

+1316 

+0.0834771 

+0.0801346 

+472 

11 

0.9874477 

0.9889197 

275 

0.1769690 

0.1692398 

1322 

0.0767862 

0.0734322 

483 

12 

0.9903194 

0.9916466 

252 

0.1614983 

0.1537452 

1328 

0.0700729 

0.0667085 

494 

13 

0.9929015 

0.9940839 

228 

0.1459611 

0.1382065 

1334 

0.0633394 

0,0599657 

605 

H 

0.9951932 

0.9962300 

205 

0.1304219 

0.1226281 

1338 

0.0565878 

0.05.'»058 

515 

15 

-0.9971937 

-0.998084C 

+  181 

+0.1148254 

+0.1070147 

+1342 

+0.0496200 

+0.0464307 

+525 

16 

0.998S1024 

0.!)996472 

157 

0.0991963 

0.0913711 

1347 

0.0430381 

0.0396426 

534 

17 

1.0003188 

1.0009173 

133 

0.0835394 

0.0757022 

1351 

0.0362443 

0.0328436 , 

544 

18 

1.00 1 4426 

1. 001 8948 

108 

0,0678597 

0.0600128 

1354 

0.0294407'  0.02603581 

554 

1     19 

1.0022737 

1 .0025795 

84 

0.0521618 

0.0443074 

1358 

0.0226293   0.0192213 ' 

1 

564 

20 

-1.0028121 

-1.0029715 

+  58 

+0.0364500 

+0.0285903 

+1362 

+0.0158121 

+0.0124019 

+574 

2t 

1.0030577 

1 .0030707 

33 

0.0207288 

+0.0128660 

1365 

0.0089910 

+0.0055795 

584 

1     22 

1.0030104 

1.0028770 

+  8 

+0.0050025 

-0.0028612 

i:)66 

+0.0021676  -0.0012440  1 

593 

23 

1.0026702 

1 .0023905 

-  17 

-0.0107245 

0,0185868 

1368 

-0.0046555 

0.0080666' 

602 

24 

1.0020373 

1.0016113 

43 

0.0264476 

0.0343063 

1369 

0.0114771 

0.0148866 

610 

'     25 

-1.0011118 

-1.0005394 

-  69 

-0.0421625 

-0.0500155 

+1370 

-0.0182950 

-0.0217020 

+619 

26 

0.9998937 

0.9991750 

95 

0.0578650 

0.0657102 

1369 

0.0251074 

0.02851 10 

627 

27 

0.9983&10 

0.9975180 

121 

0.0735508 

0.0813861 

1368 

0.0319126 

0.0353119 

634 

28 

0.9965797 

0.9055683 

147 

0.0892156 

0.0970:^88 

1366 

0.0387088 

0.0421029 

642 

29 

0.9944837 

0.9933260 

174 

0.1048551 

0.1126640 

1365 

0.0454941 

0.0488821 

1 

650 

30 

1 

-0.9920951 

-0.9907913 

-200 

-0.1204649 

-0.1282573 

+1363 

-0.0522666 

-0.0556475 

1 

+657 

1 
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FOE  GEEBNWIOH  MEAN  NOON  AND  MIDNIGHT. 

D*(e. 

X 

Tme  Eqainoz. 

B«dno. 

to 
Mean 

Eq'zof 
Jiua.O. 

Y 
Tme  Equinox. 

Redoo. 

to 

Mean 

Eq'xof 

z 

Trae  Bqolnox. 

Redac. 

to 
Moan 

Bq*zof 
Jan.0. 

Noon. 

MidMighL 

Xoon, 

Noom, 

MtdHight 

Noon. 

Noon, 

Midnight. 

^OOft. 

Oct.  1 

-0.0894145 

-0.9879645 

-  227 

-0.1.%0405 

-0.143ai4l 

•I-I36I 

-0.0590243 

-0.0623971 

+664 

2 

0.0864415 

0.9848458 

254 

0.1515774 

0.1593298 

1359 

0.0657654 

0.0691291 

672 

3 

0.9831770 

0.9814356 

281 

0.1670709 

0.1747998 

1357 

0.'0724878 

0.0758413 

679 

4 

0.9796212 

0.9777:542 

308 

0.1»25I62 

0.1902193 

1354 

0.0791894 

0.0825318 

686 

5 

0.9757743 

0.9737418 

335 

0.1979086 

0.2055836 

1.350 

0.0858683 

0.0891986 

692 

6 

•^.97I6»67 

-0.9604591 

-  362 

-0.2132436 

-0.2208880 

+1346 

-0.0925224 

-0.0958395 

+698 

7 

0.9672092 

0.9648870 

390 

0.2285162 

0.2361t275 

1343 

0.0091495 

0.1024522 

705 

8 

0.96249'^ 

0.9600267 

417 

0.2437214 

0;2512972 

1338 

0.1067474 

0.1090348 

710 

9 

.0.9574886 

0.9548794 

444 

0.2588541 

0.2663919 

1332 

0.1123141 

0.1155650 

716 

10 

0.9521984 

0.9494462 

472 

0.2739096 

0.2814070 

1327 

0.1188473 

0.1221007 

721 

11 

-0.9466228 

-0.9437286 

-  500 

-0.2888833 

-0.2963379 

4-1322 

-0.1253449 

-0.1285797 

+726 

12 

0.9407636 

0.9377282 

527 

0.3a3r703 

0.3111797 

1315 

0.1318048 

0.1350199 

730 

13 

0.9846226 

0.9314470 

555 

0.3185655 

0.3259273 

1308 

0.1382248 

0.1414192 

735 

14 

0^9282018 

0.9248870 

583 

0.333264 1 

0.3405759 

1300 

0.1446028 

0.1477755 

740 

15 

0,0215031 

0.9180501 

610 

0.3478615 

0.3551211 

1293 

0.1509369 

0.1540669 

744 

16 

^.9145285 

-0.9109386 

-  638 

-0.3623536 

-0.3695388 

41284 

-0.1572251 

-0.1603514 

+748 

17 

0.9072804 

0.9035547 

666 

0.3767360 

0.3888847 

1270 

0.1634655 

0.1666672 

751 

18 

0.8997613 

0.8950007 

694 

0.3910043 

0.3980944 

1267 

0.1696562 

0.1727323 

764 

19 

0.8919733 

0.8879790 

722 

0.4051542 

0.4121836 

1259 

0.1757953 

0.1788450 

758 

20 

0.6839186 

0.8797920 

749 

0.4191816 

0.4261482 

1249 

0.1818812 

0.1849037 

760 

21 

-0.8755096 

-0.871:^22 

-  777 

-0.4330825 

-0.4309642 

+1238 

-0.1879122 

-0.1909065 

+763 

22 

0.8670195 

0.8626321 

805 

0.4468529 

0.45:i6878 

1228 

0.19:)8863 

0.1968516 

766 

23 

0.8561801 

0.8536640 

8:)3 

0.4604887 

0.4672550 

1218 

0.1998020 

0.202rJ75 

768 

24 

0.8490839 

0.8444402 

860 

0.4739661 

0.4806816 

1206 

0.2056577 

0.2065625 

770 

25 

0.839r331 

0.8349630 

888 

0.4673412 

0.4939643 

1194 

0.2114517 

0.2143250 

771 

26 

-0.8301302 

-0.8252350 

-  916 

-0.5005602 

-0.5070087 

+1182 

-0.2171823 

-0.2200233 

+772 

27 

0.8209779 

0.8152689 

943 

0.5136091 

0.5200811 

1170 

0.2228478 

0.2266557 

774 

28 

0.8101787 

0.8050373 

971 

0.5265140 

0.5329076 

1156 

0.2284467 

0.2312206 

774 

29 

0.7998352 

0.7946725 

998 

0.5392612 

0.5455745 

1143 

0.2339773 

0.2367165 

774 

30 

0.7892497 

0.7838669 

1025 

0.5518468 

0.5580778 

1130 

0.2394379 

0.2421414 

773 

31 

-0.7784246 

-0.7729230 

-1053 

r.0.5642667 

-0.5704133 

+1116 

-0.2448267 

-0.2474937 

+773 

Nav.  1 

0.767.W36 

0.7617437 

1080 

0.5765169 

0.5825771 

1101 

0.2501421 

0.2527717 

772 

2 

0.7560668 

0.7503322 

1107 

0.5885933 

0.5945651 

1086 

0.2553823 

0.2579736 

772 

3 

0.7445404 

0.7386916 

1134 

0.6004918 

0.6063734 

1072 

0.2605454 

0.2630976 

771 

4 

0.7:m864 

0.7268250 

1161 

0.6122088 

0.6179980 

1057 

0.2656298 

0.2681419 

770 

5 

-0.7208080 

-0.7147358 

-1188 

-0.6237403 

-0.6294350 

+1040 

-0.2706337 

-0.2731049 

+768 

6 

0.7086087 

0.7024275 

1215 

0.6350819 

0.6406801 

1023 

0.2755552 

0.2779845 

765 

7 

0.0961922 

0.6899038 

1241 

0.6462295 

0.6517293 

1007 

0.2803926 

0.2827793 

762 

8 

0.68:15623 

0.6771685 

1268 

0.6571793 

0.6625790 

990 

0.2851443 

0.2874875 

760 

9 

0.6707226 

0.6642254 

1294 

0.6679280 

0.6732258 

971 

0.2898086 

0.2921075 

756 

10 

-0.6576771 

-0.6510787 

-1320 

-0.6784721 

-0.6836662 

+  952 

-0.2943839 

-0.2966377 

+753 

11 

0.6444803 

0.6377327 

1346 

0.6888078 

0.6938964 

933 

0.2988687 

0.3010767 

750 

12 

0.6309864 

0.6241919 

1372 

0.6989315 

0.7039129 

914 

0.3032615 

0.3064229 

746 

13 

0.6173499 

0.6104608 

1397 

0.7088400 

0.7137126 

894 

0.3075607 

0.3006747 

741 

'  14 

0.6035252 

0.5965437 

1422 

0.7185301 

0.7232924 

874 

0.3117649 

0.3138310 

rd6 

15 

-0i»95t67 

-0.5824449 

-1447 

-0.7279989 

-0.7326495 

+  853 

-0.3158730 

-0.3178906 

+732 

SUN'S  CO-ORDINATES,  1893. 


271 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

DiUe. 

X 

Trae  Eqniaox. 

Sadao. 

to 

Heftn 

Eq'xAf 

Jaa.0. 

Y 

• 

Tme  Equinox. 

Rodac 

to 

Meoo 

Eq*zor 

Jao.  0. 

Z 

Tme  Bquinox. 

Kcdno. 

to 

Mean 

Eq'xof 

Jan.O. 

JToon. 

Midnight. 

JVioon. 

Nocn. 

Midnight 

Noon. 

Nxmn,             Midnight. 

1 

Noon. 
4797 

1 

Nov.  16 

-0.5753986 

-0.5681666 

-1479 

-0.73794.-»7 

-0.7417814 

4833 

-0.3198838 

-4).39 18594 

17 

0.5609653 

0.55:)7I94 

1497 

0.7469691 

0.7506855 

811 

0.39.37909 

0.39.57151 

791 

18 

0.5464314 

0.5391018 

1591 

0.7550513 

0.7593590 

790 

0.3976090 

0.3994778 

1   715 

19 

0.5317314 

0.5943905 

1545 

0.7636085 

0.767' 994 

768 

0.3313911 

0.3331391 

709 

90 

0.5168699 

0.5093799 

1569 

0.7719314 

0.7760043 

746 

0..)349315 

0.3366963 

703 

91 

-0.5018513 

-0.4949844 

-1599 

-0.7800178 

-0.7839714 

4799 

-0.3384393 

-0.3401544 

4694 

99 

0.4866799 

0.4790:i8l 

1616 

0.7878651 

0.7916989 

698 

0.3418434 

0.3435069 

690 

93 

0.4713598 

0.4636453 

1639 

0.7954708 

0.7991893 

674 

0.:)451498 

0.3467530 

683 

94 

0.4558954 

0.4481104 

1661 

0.8098398 

0.8064917 

650 

0.3483366 

0.3498936 

676 

95 

0.4409910 

0.4394378 

1684 

0.8099490 

0.8134149 

694 

0.3514938 

0.3599979 

668 

96 

-0.4945519 

-0.4166318 

-1706 

-0.8168179 

-O.890I575 

4599 

-0.3544036 

-0.3558599 

4659 

97 

0.4086809 

0.4006969 

1798 

0.d9:)4.350 

0.8966493 

574 

0.3579750 

0.3586696 

650 

98 

0.39968;i5 

0.3846375 

1749 

0.8998001 

0.8:S98879 

548 

0..3600368 

0.3613764 

649 

99 

0.3765695 

0.3684589 

1770 

0.8359103 

0.8388691. 

591 

0.3696889 

0.3639799 

639 

30 

0.3603951 

0.3591638 

1790 

0.8417634 

0.84459-28 

494 

0.3659989 

0.:)664561 

693 

Dec.  1 

-0.:M39749 

-0.3357590 

-1810 

-0.8473579 

-0.8500561 

4467 

-0.3676.'>.58 

-0.3688971 

4614 

9 

0.3975166 

0.3199486 

1830 

0.8596893 

0.85.V<2566 

440 

0.3699699 

0.3710841 

604 

3 

0.3109553 

0.3096:)78 

1849 

0.»>77578 

0.8601996 

411 

0.3791697 

0.3739964 

504 

4 

0.9949964 

0.98r>939l 

1868 

0.8695608 

0.8648690 

389 

0.3749543 

0.3759539 

583 

5 

0.9775459 

0.9699367 

1887 

0.8670969 

0.8699630 

354 

0.3769999 

0.3771634 

579 

6 

-0.9607070 

-0.9599566 

-1905 

-0.8713694 

-0.8733938 

4395 

-0.3780745 

-0.3789569 

4669 

7 

0.9437868 

0.9359974 

1999 

0.875:1574 

0.8779598 

995 

0.3798083 

0.3806308 

550 

8 

0.9967896 

0.9189647 

1939 

0.8790799 

0.8808:)86 

966 

0.3814937 

0.3891868 

538 

9 

0.9097994 

0.9011649 

1956 

0.8895987 

0.8841501 

935 

0.3899909 

0.3a%937 

695 

10 

0.1995909 

0.1840016 

1979 

0.8857095 

0.887  J  859 

906 

0.3849973 

0.3849409 

513 

11 

-0.1753986 

-0.1667894 

-1987 

-0.8886001 

-0.8899450 

4174 

-0.385.5.545 

-0.3861380 

4500 

19 

O.I5815;i4 

0.1495194 

9009 

0.8919906 

0.8994968 

149 

0.3866913 

0.3879144 

487 

13 

0.1408609 

0.1391979 

9016 

0.8935635 

0.8946.307 

110 

0.3877074 

0.3881709 

474 

14 

0.1935944 

0.1148494 

9030 

0.8956963 

0.8965561 

79 

0.3886097 

0.3890050 

461 

16 

0.1061617 

0.0974535 

9044 

0.8974143 

0.8989097 

47 

0.3893771 

%.3807188 

446 

16 

-0.0887478 

-0.0800:i59 

-9067 

-0.8989913 

-0.8995701 

4  15 

-0.3900303 

-0.3903114 

4434 

17 

0.0713179 

0.0695950 

9069 

0.9001491 

0.900(;583 

-  17 

0.3905693 

0.3907898 

491 

18 

0.0538674 

0.0451369 

9081 

0.9010976 

0.9014671 

49 

0.3909731 

0.3911331 

408 

«« 

0.0364017 

0.0976648^ 

9099 

0.0017667 

0.9019965 

84 

0.3919698 

0.3913699 

393 

90 

0.018095U 

-0.0101859 

9109 

0.9091564 

0.9029465 

190 

0.3914313 

0.3914701 

378 

91 

-0.0014459 

+0.0079954 

-9119 

-0.9099668 

-0.9099179 

-156 

-0.3914787 

-0.3914570 

4364 

99 

•1^0.0160354 

0.0947740 

9191 

0.9090978 

0.9019086 

190 

0.3914051 

0.3913929 

349 

1 

93 

0.0335108 

0.0499449 

9130 

0.9016496 

0.9013908 

996 

0.3919105 

0.3910678 

334 

94 

0.0509758 

0.0597099 

91.37 

0.9009999 

0.9004539 

960 

0.3908949 

0.3906917 

318 

1     95 

0.0684955 

0.0771430 

9144 

0.8999157 

0.8993081 

996 

0.3904583 

0.3901947 

303 

1     96 

•M).0858649 

40.0945603 

-9150 

-0.8986.107 

-0.8978837 

-331 

-0.:)899009 

-0.3895769 

4988 

97 

0.1039587 

0.1119494 

9156 

0.8970671 

0.8961809 

367 

0.38<.)9998 

0.«ScXa5<Jc9o 

979 

i     28 

0.1906317 

0.1993050 

9161 

0.8959951 

0.8941997 

404 

0.388494 1 

0.:i879795 

957 

99 

0.1379685 

0.1466917 

9165 

0.8931047 

0.8919403 

440 

0.387504b 

0.3870000 

949 

30 

0.1559639 

0.1638944 

9160 

0.8907063 

0.8894030 

476 

0.3864650 

0.3868999 

996 

31 

•M).  1795199  , -H).  181 1 185  1 -9171 

^.8880.309  -0.8865885 

-513 

-0.3a53045 ,  -0.3846799 , 

4910 

39 

40.1897104  t  -M).  1989878 '  -9173 

-0.88.50771  -0.8834969 

-550  -0.3840940  i -0.3d3:i387  . 

4194 
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FOR  GREEN  WIGH  MEAN  NOON  AND 

MTTO 

«GHT, 

Day 

of 

Month. 

JANTTARY. 

Day 

of 
Month. 

FEBRUARY. 

D*y 

of 
Month. 

MARCH. 

Trae  Longitude. 

Latitade. 

Tme  I«onxitade. 

lAtltode. 

Tme  Longltade. 

Latitode. 

O    #    // 

O       1        n 

O    /    « 

O    1          H 

146  5^  11^0 

o      t       n 

1.0 

86  42  43.9 

+3  55  42.1 

1.0 

138  8  48.2 

+4  48  59.8 

1.0 

+4  33  10.0 

1.5 

94*5  27.4 

4  18  12.5 

1.5 

144  58  39.0 

4  37  8.5 

\i 

153  33  31.8 

4  15  10.6 

2.0 

101  25  55.9 

4  36  17.5 

2.0 

151  43  20.3 

4  21  31.0 

160  7  56.8 

3  53  56.1 

2.5 

108  43  8.8 

4  49  42.4 

2.5 

158  22  36.1 

4  2  29.3 

2.5 

166  38  16.8 

3  29  49.3 

3.0 

115  56  9.7 

4  58  19.8 

3.0 

164  56  17.7 

3  40  27.4 

ao 

173  4  25.4 

3  3  14.5 

3.5 

123  4  9.1 

+5  2  10.0 

3.5 

171  24  24.9 

+3  15  50.3 

3.5 

179  26  21.0 

+2  34  36.6 

4.0 

130  6  26.0 

5  1  19.9 

4.0 

177  47  4.8 

2  49  3.1 

4.0 

185  44  6.3 

2  4  20.7 

4.5 

137  2  29.3 

4  56  1.9 

4.5 

184  4  31.6 

2  20  30.6 

4.5 

191  57  49.3 

1  32  51.8 

5.0 

143  51  58.7 

4  46  32.8 

5.0 

190  17  5.8 

1  50  36.8 

5.0 

198  7  42.6 

1  0  33.9 

5.5 

150  *34  44.3 

4  33  12.9 

5.5 

196  25  13.9 

1  19  44.2 

5.5 

204  14  3.0 

+0  27  49.9 

6.0 

157  10  46.7 

+4  16  24.6 

6.0 

202  29  26.3 

+0  48  14.7 

6.0 

210  17  11.8 

—0  4  58.4 

6.5 

163  40  15.9 

3  56  31.4 

6.5 

208  30  17.6 

+0  16  28.2 

6.5 

216  17  33.9 

0  37  30.4 

7.0 

170  3  29.8 

3  33  57.0 

7.0 

214  28  25.3 

—0  15  16.4 

7.0 

222  15  37.3 

1  9  26.9 

7.5 

176  20  53.6 

3  9  4.6 

7.5 

220  24  29.1 

0  46  40.9 

7.5 

228  11  53.5 

1  40  30.0 

8.0 

182  32  58.1 

2  42  17.0 

8.0 

226  19  10.2 

1  17  28.6 

8.0 

234  6  56.2 

2  10  22.8 

8.5 

188  40  18.7 

4-2  13  55.8 

8.5 

232  13  10.1 

—1  47  23.0 

8.5 

240  1  21.4 

—2  38  49.5 

9.0 

194  43  34.0 

1  44  21.5 

9.0 

238  7  11.0 

2  16  8.1 

9.0 

245  55  46.3 

3  5  34.8 

9.5 

200  43  24.7 

I  13  53.6 

9.5 

244  1  54.2 

2  43  28.5 

9.5 

251  50  49.3 

3  30  23.9 

10.0 

206  40  33.0 

0  42  50.7 

10.0 

249  57  59.9 

3  9  8.4 

10.0 

257  47  9.4 

3  53  2.7 

10.5 

212  35  41.3 

+0  11  30.8 

10.5 

255  56  6.6 

3  32  52.1 

10.5 

263  45  25.6 

4  13  17.1 

11.0 

218  29  32.0 

—0  19  48.8 

11.0 

261  56  50.4 

--3  54  23.9 

11.0 

269  46  15.8 

—4  30  52.7 

11.5 

224  22  46.6 

0  50  51.4 

11.5 

268  0  44.2 

4  13  27.8 

11.5 

275  50  17.4 

4  45  36.3 

12.0 

230  16  4.7 

1  21  20.1 

12.0 

274  8  17.4 

4  29  48.0 

12.0 

281  58  5.2 

4  57  13.8 

12.5 

236  10  3.9 

1  50  58.0 

12.5 

280  19  54.8 

4  43  8.8 

12.5 

288  10  11.2 

5  5  31.7 

13.0 

242  5  20.0 

2  19  28.2 

13.0 

286  35  56.5 

4  53  14.9 

13.0 

294  27  4.4 

5  10  17.2 

13.5 

248  2  24.6 

—2  46  33.6 

13.5 

292  56  37.0 

—4  59  52.0 

13.5 

300  49  8.8 

—5  11  ia3 

14.0 

254  1  46.7 

3  11  56.7 

14.0 

299  22  4.9 

5  2  47.4 

14.0 

307  16  43.4 

5  8  24.5 

14.5 

260  3  51.1 

3  35  20.0 

14.5 

305  52  22.5 

5  1  50.3 

14.5 

313  50  1.1 

5  1  27.6 

15.0 

266  8  58.5 

3  56  25.9 

15.0 

312  27  26.1 

4  56  52.7 

15.0 

320  29  ai 

4  50  22.1 

15.5 

272  17  25.4 

4  14  57.2 

15.5 

319  7  6.1 

4  47  50.0 

15.5 

327  14  3.0 

4  35  6.0 

16.0 

278  29  23.4 

—4  30  37.0 

16.0 

325  61  7.2 

—4  34  41.5 

16.0 

334  4  36.9 

—4  15  41.7 

16.5 

284  45  0.0 

4  43  9.6 

16.5 

332  39  a9 

4  17  31.0 

16.5 

341  0  33.0 

3  52  17.0 

17.0 

291  4  18.0 

4  52  20.5 

17.0 

339  30  47.2 

3  56  27.3 

17.0 

348  1  27.3 

3  25  5.0 

17.5 

297  27  16.2 

4  57  57.0 

17.5 

346  25  35.2 

3  31  44.3 

17.5 

355  6  49.0 

2  54  25.2 

18.0 

303  53  49.4 

4  59  4a7 

18.0 

353  23  4.1 

3  3  40.6 

18.0 

2  16  1.4 

2  20  42.9 

16.5 

310  23  49.5 

—4  57  48.2 

18.5 

0  22  45.1 

•-2  32  39.8 

18.5 

9  28  23.2 

—1  44  29.2 

19.0 

316  57  6.4 

4  51  51.1 

19.0 

7  24  10.4 

1  59  9.6 

19.0 

16  43  10.2 

1  6  20.1 

19.5 

323  33  2a0 

4  41  56.5 

19.5 

14  26  53.5 

1  23  41.1 

19.5 

23  59  36.7 

~0  26  55.3 

20.0 

330  12  4L2 
336  54  33^9 

4  28  7.4 

20.0 

21  30  30.7 

0  46  48.4 

20.0 

31  16  57.3 

+0  13  2.7 

20.5 

4  10  30.4 

20.5 

28  34  41.4 

—0  9  7.2 

20.5 

38  34  28.2 

0  52  50.5 

21.0 

343  38  54.3 

—3  49  16.3 

21.0 

35  39  8.1 

+0  28  45.9 

21.0 

45  51  28.3 

+1  31  45.1 

21.5 

350  25  32.5 

a  24  39.6 

21.5 

42  43  36.6 

1  6  14.1 

21.5 

53  7  20.6 

2  9  5.3 

22.0 

357  14  20.5 

2  56  58.3 

22.0 

49  47  55.1 

1  42  41.3 

22.0 

60  21  32.3 

2  44  12.8 

22.5 

4  5  12.6 

2  26  33.8 

22.5 

56  51  53.8 

2  17  32.8 

22.5 

67  33  36.0 

3  16  33.6 

23.0 

10  58  5.2 

1  53  50.6 

23.0 

63  55  24.6 

2  50  15.9 

23.0 

74  43  a9 

3  45  38.0 

23.5 

17  52  56.6 

—1  19  16.1 

23.5 

70  58  20.0 

+3  20  20.2 

23.5 

81  49  52.9 

+4  11  1.5 

24.0 

24  49  46.4 

0  43  20.0 

24.0 

78  0  31.9 

3  47  18.6 

24.0 

88  53  34.0 

4  32  24.7 

24.5 

31  48  34.9 

—0  6  34.0 

24.5 

85  1  51.1 

4  10  47.4 

24.5 

95  54  2.0 

4  49  3:12 

25.0 

38  49  21.5 

+0  30  28.5 

25.0 

92  2  7.3 

4  30  26.3 

25.0 

102  51  9.9 

5  2  17.6 

25.5 

45  52  4.8 

1  7  13.1 

25.5 

99  1  8.1 

4  45  59.3 

25.5 

109  44  53.2 

5  10  33.0 

26.0 

52  56  40.4 

+1  43  4.4 

26.0 

105  58  39.1 

+4  57  14.6 

26.0 

116  35  9.2 

+5  14  19.1 

26.5 

60  3  0.4 

2  17  27.2 

26.5 

112  54  23.5 

5  4  5.0 

26.5 

123  21  56.7 

5  13  39.3 

27.0 

67  10  52.6 

2  49  47.1 

27.0 

119  48  2.8 

5  6  28.0 

27.0 

130  5  15.6 

5  8  40.7 

27.5 

74  19  59.1 

3  19  30.8 

27.5 

126  39  17.4 

5  4  25.4 

27.5 

136  45  6.0 

4  5d  .33.5 

28.0 

81  29  56.6 

3  46  7.5 

28.0 

133  27  46.9 

4  58  3.7 

28.0 

143  21  29.0 

4  46  31.3 

28.5 

88  40  15.9 

4  9  9.7 

28.5 

140  13  j.1.4 

4  47  33.7 

28.5 

149  54  25.9 

4  29  49.7 

29.0 

95  50  23.3 

+4  28  14.2 

29.0 

146  55  12.0 

+4  33  10.0 

29.0 

156  23  58.1 

-f  4  9  47.0 

29.5 

102  59  39.4 

4  43  2.3 

29.5 

153  33  31.8 

4  15  10.6 

29.5 

162  50  7.6 

3  46  43.3 

30.0 

110  7  23.0 

4  53  21.3 

.30.0 

160  7  56.8 

3  53  56.1 

30.0 

169  12  57.1 

3  21  0.1 

30.5 

117  12  51.0 

4  59  4.4 

30.5 

166  38  16.8 

3  29  49.3 

30.5 

175  32  30.0 

2  53  0.2 

31.0 

124  15  20.6 

5  0  10.7 

31.0 

173  4  25.4 

3  3  14.5 

31.0 

181  48  50.6 

2  23  7.1 

31.5 

131  14  11.8 

4-4  56  45.6 

31.5 

179  26  21.0 

+2  34  36.6 

31.5 

188  2  4.9 

+1  51  44.7 
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FOE  ORKRNWIOH  MEAN  NOON  AND  MmNIGHT. 

D*y 

APRH.. 

D»y 

MAY. 

D*y 

JUNE.                 1 

of 

MoB«h. 

of 
Honth. 

of 
Month. 

TroeLongltade. 

L-tttode. 

TroeLongfttodft. 

LrtttndA. 

True  Longitado. 

Laftttedo. 

0       0        it 

+1  19  16.9 

O       f        It 

O      J         *t 

^ O         1        It 

O        1         It 

1.0 

194  12  20.2 

1.0 

237    2  50.5 

—1  39  28.0 

1.0 

271  28    5.4 

-^86   a8 

1.5 

200  19  45.4 

0  46    7.5 

1.5 

232  58  44.6 

2  10    1.8 

1.5 

277  27    3.7 

4  48  52.6 

2.0 

206  24  31.6 

+0  12  39.5 

2.0 

238  53  5a6 

2  39    6.9 

2.0 

283  27  33.2 

4  58  30.2 

2.5 

212  26  51.9 

—0  20  45.0 

2.5 

244  48  48.5 

3    6  26.2 

2.5 

289  29  4a6 

5    4  50.6 

3.0 

218  27    1.9 

0  53  44.7 

3.0 

250  43  31.9 

3  31  44.0 

3.0 

295  34    5.8 

5    7  47.2 

3.5 

224  25  19.1 

^1  25  59.3 

3.5 

256  88  27.2 

—3  54  45.6 

3.5 

301  40  42.4 

--5    7  16.0 

4.0 

230  22    3.5 

1  57  10.1 

4.0 

262  :i3  53.8 

4  15  17.5 

4.0 

307  49  57.4 

6    3  10.0 

4.5 

236  17  37.3 

2  26  59.3 

4.5 

268  30  13.1 

4  33    6.9 

4.5 

314    2  11.0 

4  55  30.1 

5.0 

242  12  25.2 

2  55  10.2 

5.0 

274  27  48.0 

4  48    2.4 

5.0 

320  17  45.5 

4  44  15.0 

5.5 

248    6  53.7 

3  21  27.5 

5.5 

280  27    2.7 

4  59  53.5 

5.5 

326  37    4.1 

4  29  26.1 

6.0 

254    1  31.7 

—3  45  36.5 

6.0 

286  28  23.3 

—5    8  30.8 

6.0 

333    0  30.8 

—4  11    6.8 

6.5 

259  56  49.6 

4    7  23.5 

6.5 

292  32  16.6 

5  13  45.6 

6.5 

339  28  80.5 

3  49  22.9 

7.0 

265  53  19.4 

4  26  35.6 

7.0 

298  .*»  11.3 

5  15  80.2 

7.0 

346    127.4 

3  24  22.9 

7.5 

271  51  34.7 

4  43    0.4 

7.5 

304  49  36.9 

5  13  38.1 

7.5 

352  39  44.5 

2  56  lao 

ao 

277  52    9.7 

4  56  25.9 

ao 

311    4    3.1 

5    8    3.8 

ao 

359  23  42.9 

2  25  23.7 

8.5 

283  55  38.7 

—5    6  40.7 

a5 

317  22  59.6 

—4  56  43.3 

a5 

6  13  39.9 

—1  51  57.8 

9.0 

290    2  36.6 

5  13  33.8 

9.0 

323  46  55.4 

4  45  34.4 

9.0 

13    9  4a4 

1  16  24.3 

9.5 

296  13  87.4 

5  16  54.9 

9.5 

330  16  17.8 

4  28  36.7 

9.5 

20  12  14.3 

0  39  10.2 

10.0 

302  29  13.4 

5  16  34.3 

10.0 

336  51  31.7 

4    7  52.7 

10.0 

27  20  56.2 

—0    0  48.0 

10.5 

308  49  54.7 

5  12  23.4 

10.5 

343  32  58.2 

3  43  28.1 

10.5 

34  35  42.3 

+0  38    5.5 

11.0 

315  16    8.5 

—5    4  15.2 

11.0 

350  20  53.6 

—3  15  82.6 

11.0 

41  56  10.9 

+1  16  49.6  ; 

11.5 

321  48  18.0 

4  52    4.7 

11.5 

357  15  28.0 

2  44  20.2 

11.5 

49  21  48.2 

1  54  40.0 

12.0 

328  26  41.0 

4  35  49.8 

12.0 

4  16  44.0 

2  10  10.4 

12.0 

56  51  4a8 

2  30  51.4 

12.5 

335  11  29.1 

4  15  31.8 

12.5 

11  24  35.6 

1  33  28.3 

12.5 

64  25  15.8 

3    4  38.0 

13.0 

342    2  47.0 

3  51  16.0 

13.0 

18  38  46.4 

0  54  45.2 

13.0 

72    1    2.6 

3  35  16.4 

13.5 
14.6 

349    0  31.0 

-3  23  13.2 

13.5 

25  58  49.4 

--0  14  38.0 

ia5 

79  37  54.5 

+4    2    7.4 

356    4  28.5 

2  51  89.9 

14.0 

33  24    7.0 

+0  26  11.1 

14.0 

87  14  32.3 

4  24  37.6 

14.5 

3  14  17.5 

2  16  59.1 

14.5 

40  53  50.0 

1    6  55.6 

14.5 

94  49  35.4 

4  42  21.6 

15.0 

10  29  27.0 

1  39  39.9 

15.0 

48  27    0.1 

1  46  46.5 

15.0 

102  21  45.5 

4  55    2.9 

15.5 

17  49  17.1 

1  0  lao 

15.5 

56    2  30.5 

2  24  54.2 

15.5 

109  49  50.0 

5    2  33.6 

16.0 

25  12  59.8 

—0  19  34.4 

16.0 

63  39    ao 

+3    0  80.8 

16.0 

117  12  45.6 

-f5    4  55.1 

16.5 

32  39  40.5 

+0  21  45.7 

16.5 

71  15  86,5 

3  82  52.5 

16.5 

124  29  39.7 

5    2  16.2 

17.0 

40    6  19.6 

1    2  54.3 

17.0 

78  50  40.0 

4    121.2 

17.0 

131  39  52.7 

4  54  62.7 

17.5 

47  37  54.7 

1  43    2.6 

17.5 

86  23    5.4 

4  25  26.1 

17.5 

laS  42  57.6 

4  43    5.3 

lao 

55    7  22.8 

2  21  23.2 

lao 

93  51  45.5 

4  44  45.3 

18.0 

145  38  40.8 

4  27  ia4 

18.5 

62  35  42.8 

+2  57  11.9 

ia5 

101  15  41.5 

+4  59    5.2 

ia5 

152  27    0.5 

+4    7  58.5 

19.0 

70    1  57.0 

3  29  49.5 

19.0 

108  34    5.4 

5    8  20.7 

19.0 

159    8    5.1 

3  45  33.1 

19.5 

77  25  13.6 

3  58  43.0 

19.5 

115  46  20.2 

5  12  34.4 

19.5 

165  42  12.2 

3  20  29.8 

20.0 

84  44  47.6 

4  23  26.2 

20.0 

122  52    0.8 

5  11  55.3 

20.0 

172    9  46.8 

2  53  15.7 

20.5 

92    0    1.9 

4  43  40.1 

20.5 

129  50  53.4 

5    6  37.5 

20.5 

178  31  ia7 

2  24  16.3 

21.0 

99  10  27.7 

+4  59  12.8 

21.0 

136  42  54.5 

+4  56  59.3 

21.0 

184  47  22.3 

+1  53  56.2 

21.5 

106  15  44.8 

5    9  59.3 

21.5 

143  28  10.0 

4  43  21.5 

21.5 

190  58  34.0 

1  22  88.7 

22.0 

113  15  40.9 

5  15  59.9 

22.0 

150    6  53.4 

4  26    6.6 

22.0 

197    5  32.1 

0  50  45.5 

22.5 

120  10  10.5 

5  17  20.2 

22.5 

156  39  24.7 

4    5  37.9 

22.5 

203    8  55.0 

+0  18  37.3 

23.0 

126  59  14.7 

5  14    9.7 

23.0 

163    6    8.5 

3  42  19.1 

23.0 

209    9  20.5 

-0  13  26.6 

23.5 

133  43    0.0 

-1-5    6  41.7 

23.5 

169  27  32.5 

+3  16  34.0 

28.5 

215    7  25.4 

—0  45    7.6 

24.0 

140  21  37.1 

4  55  11.9 

24.0 

175  44    7.1 

2  48  45.4 

24.0 

221    3  44.7 

1  16    7.8 

24.5 

146  55  19.8 

4  39  57.7 

24.5 

181  56  23.2 

2  19  16.3 

24.5 

226  58  51.3 

1  46  10.0 

25.0 

153  24  24.8 

4  21  lai 

25.0 

188    4  52.4 

1  48  28.5 

25.0 

232  53  15.5 

2  14  57.7 

25.5 

159  49    9.9 

3  59  33.6 

25.5 

194  10    5.7 

1  16  43.5 

25.5 

238  47  25.1 

2  42  14.6 

26.0 

166    9  53.9 

-1-3  35    5.3 

26.0 

200  12  33.1 

+0  44  22.4 

26.0 

244  41  45.3 

—3    7  45.2 

26.5 

172  26  55.8 

3    8  14.6 

26.5 

206  12  42.8 

+0  11  45.4 

26.5 

250  36  37.8 

3  31  14.3 

2r.o 

178  40  34.8 

2  39  23.5 

27.0 

212  11    1.4 

—0  20  47.5 

27.0 

256  32  22.3 

3  52  27.4 

27.5 

184  51    9.4 

2    8  54.3 

27.5 

218    7  53.8 

0  52  56.9 

27.5 

262  29  15.2 

4  11  10.8 

28.0 

190  58  57.5 

1  37    9.4 

28.0 

224    3  42.8 

1  24  23.9 

28.0 

268  27  30.8 

4  27  11.7 

28.5 

197    4  16.3 

1    4  30.9 

28.5 

229  58  49.0 

1  54  50.1 

2a5 

274  27  21.0 

4  40  ia3 

29.0 

203    7  22.3 

+0  31  20.9 

29.0 

235  53  31.4 

—2  23  57.5 

29.0 

280  28  56.1 

—4  50  20.1 

29.5 

209    8  31.5 

—0    1  58.9 

29.5 

241  48    7.2 

2  51  28.9 

29.5 

286  32  24.5 

4  57  ao 

30.0 

215    7  59.2 

0  35    7.2 

30.0 

247  42  52.2 

3  17   ai 

30.0 

292  37  54.0 

5    0  34.9 

30.5 

221    6    0.5 

1    7  43.5 

30.5 

253  38    1.0 

3  40  39.7 

30.5 

298  45  31.7  , 

5    0  34.8 

,     31.0 

227    2  50.5 

1  39  28.0 

31.0 

259  33  47.4 

4    1  4a5 

31.0 

304  55  24.7  1 

4  57    4.7 

!     31.5 

232  58  44.6 

—2  10    1.8 

31.5 

265  30  24.4 

-^  20  21.7 

31.5 

311    7  40.3 

—4  50    2.6 

16 
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FOR  GEEENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER. 

Tme  Lonjcitnde. 

lAtitade. 

Trae  Longitade. 

LaUtnde. 

Tnio  Longitude. 

Latitade. 

1.0 

304*  55  24.7 

O        1         II 

—4  57  4.7 

1.0 

352  55  45 '9 

O        1         II 

—2  28  47.4 

1.0 

O        1         II 

44  13  54.4 

O    /    // 

+2  6  10.6 

1.5 

311  7  4C.3 

4  50  2.6 

1.5 

359  as  4.0 

1  57  20.9 

1.5 

51  14  51.8 

2  39  57.1 

2.0 

317  22  27.2 

4  39  29.3 

2.0 

6  13  18.2 

1  24  2.0 

2.0 

58  17  20.1 

3  11  25.7 

2.5 

323  39  54.5 

4  25  27.8 

2.5 

12  56  34.0 

0  49  16.0 

2.5 

65  21  9.6 

3  40  5.4 

3.0 

3:<0  0  13.6 

4  8  3.4 

3.0 

19  42  58.1 

-^  13  30.5 

3.0 

72  26  9.9 

4  5  27.7 

3.5 

336  23  37.4 

—3  47  23.6 

3.5 

26  32  37.2 

+0  22  45.1 

3.5 

79  32  8.5 

+4  27  7.1 

4.0 

342  50  20.1 

3  23  38.6 

4.0 

33  25  37.8 

0  58  59.4 

4.0 

86  38  50.6 

4  44  42.0 

4.5 

349  20  37.6 

2  57  1.1 

4.5 

40  22  4.9 

1  34  40.0 

4.5 

93  45  58.9 

4  57  54.6 

5.0 

355  54  47.0 

2  27  46.4 

5.0 

47  22  0.7 

2  9  13.0 

5.0 

100  53  12.9 

5  6  31.8 

5.5 

2  33  6.0 

1  56  12.6 

5.5 

54  25  24.6 

2  42  4.5 

5.5 

108  0  8.9 

5  10  25.5 

6.0 

9  15  51.9 

—1  22  40.8 

0.0 

61  32  10.4 

+3  12  40.4 

6.0 

115  6  20.7 

+5  9  32,7 

6.5 

16  3  20.8 

0  47  35.1 

6.5 

68  42  6.4 

3  40  27.5 

6.5 

122  11  19.6 

5  3  56.2 

7.0 

22  55  46.8 

—0  11  22.5 

7.0 

75  54  54.0 

4  4  54.5 

7.0 

129  14  35.5 

4  53  43.9 

7.5 

29  53  19.9 

+0  25  26.5 

7.5 

83  10  7.6 

4  25  32.9 

7.5 

136  15  37.6 

4  39  9.0 

8.0 

36  56  5.1 

1  2  IB.7 

8.0 

90  27  13.7 

4  41  57.9 

8.0 

143  13  55.3 

4  20  29.5 

8.5 

44  4  0.7 

+1  38  33.2 

8.5 

97  45  32.0 

+4  53  49.6 

8.5 

150  8  59.7 

+3  58  7.9 

9.0 

51  16  57.0 

2  13  46.9 

9.0 

105  4  16.4 

5  0  53.7 

9.0 

157  0  24.2 

3  32  29.9 

9.5 

58  34  34.6 

2  47  5.5 

9.5 

112  22  35.3 

6  3  2.6 

9.5 

163  47  45.9 

3  4  3.9 

10.0 

65  56  23.9 

3  17  54.6 

10.0 

119  39  35.1 

5  0  15.6 

10.0 

170  30  46.3 

2  33  20.3 

10.5 

73  21  44.8 

3  45  36.2 

10.5 

126  54  21.5 

4  52  39.0 

10.5 

177  9  11.6 

2  0  49.7 

11.0 

80  49  46.7 

+4  9  34.7 

11.0 

134  6  2.0 

+4  40  25.7 

11.0 

183  42  53.5 

+1  27  3.2 

11.5 

88  19  30.0 

4  29  19.4 

11.5 

141  13  47.7 

4  23  54.8 

11.5 

190  11  49.2 

0  52  31.0 

12.0 

95  49  47.8 

4  44  25.9 

12.0 

148  16  66.3 

4  3  30.3 

12.0 

196  36  1.5 

+0  17  41.7 

12.5 

103  19  28.9 

4  54  36.6 

12.5 

155  14  52.5 

3  39  39.9 

12.5 

202  55  38.4 

—0  16  57.9 

13.0 

110  47  20.8 

4  59  42.1 

13.0 

162  7  10.0 

3  12  53.9 

13.0 

209  10  53.1 

0  51  2.9 

13.5 

118  12  12.7 

+4  59  41.5 

13.5 

168  53  31.3 

+2  43  43.9 

13.5 

215  22  3.6 

->1  24  11.0 

14.0 

125  32  58.9 

4  54  42.0 

14.0 

175  33  48.1 

2  12  41.5 

14.0 

221  29  31.8 

1  56  2.0 

14.5 

132  48  41.9 

4  44  58.1 

14.5 

182  8  0.7 

1  40  17.9 

14.5 

227  33  43.2 

2  26  17.7 

15.0 

139  58  34.2 

4  30  50.6 

15.0 

188  36  18.0 

1  7  2.4 

15.0 

233  35  6.9 

2  54  42.2 

15.5 

147  1  59.5 

4  12  44.4 

15.5 

194  58  56.2 

+0  33  22.6 

15.5 

239  34  13.9 

3  21  1.1 

16.0 

153  58  34.1 

+3  51  8.2 

16.0 

201  16  16.8 

—0  0  16.1 

16.0 

245  31  37.5 

—3  45  1.7 

16.5 

160  48  5.8 

3  26  31.9 

16.5 

207  28  47.7 

0  33  30.7 

16.5 

251  27  52.9 

4  6  32.4 

17.0 

167  30  33.6 

2  59  26.3 

17.0 

213  37  0.4 

1  6  0.3 

17.0 

257  23  36.2 

4  25  22.8 

17.5 

174  6  7.2 

2  30  21.3 

17.5 

219  41  29.4 

1  37  26.0 

17.5 

263  19  23.9 

4  41  23.1 

18.0 

180  35  4.3 

1  59  45.8 

18.0 

225  42  51.8 

2  7  30.9 

18.0 

269  15  52.6 

4  54  24.2 

18.5 

186  57  50.0 

+1  28  6.9 

18.5 

231  41  46.1 

—2  35  59.4 

18.5 

275  13  38.4 

—5  4  17.8 

19.0 

193  14  55.2 

0  55  49.9 

19.0 

237  38  51.4 

3  2  37.4 

19.0 

281  13  16.6 

5  10  56.0 

19.5 

199  26  54.7 

+0  23  17.9 

19.5 

243  34  46.9 

3  27  11.5 

19.5 

287  15  21.1 

5  14  11.4 

20.0 

205  34  26.4 

—0  9  7.5 

20.0 

249  30  11.3 

3  49  29.6 

20.0 

293  20  23.5 

5  13  57.6 

20.5 

211  38  9.9 

0  41  6.8 

20.5 

255  25  42.0 

4  9  19.7 

20.5 

299  28  53.1 

5  10  8.8 

21.0 

217  38  45.9 

—1  12  21.8 

21.0 

261  21  55.0 

—4  26  30.5 

21.0 

305  41  15.9 

—6  2  40.9 

'  21.5 

223  36  54.8 

1  42  35.6 

21.5 

267  19  24.4 

4  40  51.4 

21.5 

311  57  54.6 

4  51  31.4 

22.0 

229  33  16.0 

2  11  32.4 

22.0 

273  18  41.2 

4  52  12.0 

22.0 

318  19  7.4 

4  36  39.8 

22.5 

235  28  27.7 

2  38  66.9 

22.5 

279  20  13.9 

5  0  22.6 

22.5 

324  45  7.5 

4  18  8.2 

23.0 

.  241  23  6.5 

3  4  34.8 

23.0 

285  24  27.5 

5  5  14.4 

23.0 

331  16  3.5 

3  56  2.2 

23.5 

247  17  46.3 

—3  28  12.2 

23.5 

291  31  43.4 

—5  6  39.7 

23.5 

337  51  58.5 

—3  30  31.0 

24.0 

253  12  58.5 

3  49  35.6 

24.0 

297  42  19.0 

5  4  31.8 

24.0 

344  32  49.7 

3  1  48.0 

24.5 

259  9  11.3 

4  8  32.1 

24.5 

303  56  27.7 

4  58  46.1 

24.5 

351  18  29.0 

2  30  11.0 

25.0 

265  6  50.0 

4  24  49.2 

25.0 

310  14  18.8 

4  49  20.1 

25.0 

358  8  42.7 

1  56  2.7 

25.5 

271  6  16.3 

4  38  15.3 

25.5 

316  35  57.4 

4  36  13.6 

25.5 

5  3  12.0 

1  19  50.0 

26.0 

277  7  48.4 

-4  48  39.3 

26.0 

323  1  24.6 

-4  19  29.7 

26.0 

12  1  33.8 

—0  42  4.2 

26.5 

283  11  41.2 

4  55  51.4 

26.5 

329  30  37.8 

3  59  14.6 

26.5 

19  3  21.2 

--0  3  20.4 

27.0 

289  18  6.4 

4  59  43.2 

27.0 

336  3  31.1 

3  35  38.2 

27.0 

26  8  4.0 

+0  35  43.5 

27.5 

295  27  12.2 

5  0  7.7 

27.5 

342  39  56.2 

3  8  54.3 

27.5 

33  15  10.4 

1  14  28.1 

28.0 

301  39  4.2 

4  57  0.1 

2ao 

349  19  42.6 

2  39  20.5 

28.0 

40  24  7.5 

1  52  13.1 

28.5 

307  53  45.6 

4  50  17.7 

28.5 

356  2  38.0 

2  7  18.0 

28.5 

47  34  22.3 

2  28  19.1 

29.0 

314  11  17.8 

—4  40  0.2 

29.0 

2  48  29.6 

—1  33  11.8 

29.0 

54  45  22.2 

+3  2  8.4 

29.5 

320  31  40.7 

4  26  10.3 

29.5 

9  37  4.5 

0  57  29.6 

29.5 

61  56  36.4 

3  33  6.1 

30.0 

326  54  53.2 

4  8  53.3 

30.0 

16  28  10.2 

—0  20  42.1 

30.0 

69  7  36.1 

4  0  4L1 

30.5 

333  20  54.2 

3  48  17.5 

30.5 

23  21  34.6 

+0  16  37.9 

30.5 

76  17  54.7 

4  24  27.0 

31.0 

339  49  43.1 

3  24  :U.4 

31.0 

30  17  6.6 

0  53  56.6 

31.0 

83  27  8.3 

4  44  2.0 

31.5 

346  21  19.9 

—2  57  58.6 

31.5 

37  14  36.3 

+1  30  39.1 

31.5 

90  34  55.8 

+4  59  9.5 
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FOR  QREENWICH  MEAN  NOON  AND  MIDNIGHT. 

D»y 

of 

Month. 

OCTOBER. 

Day 
of 

Month. 

NOVEMBER. 

of 
Month. 

DECEICBER. 

True  Longitude.   LAtitade. 

1 

True  Longitude-. 

Latitude. 

Tme  liOngitnde. 

Latitude. 

1.0 

O        t         ft 

83  27  8.3 

+4  44  2.0 

1.0 

136  2:i  17.3 

4-4  41  39.7 

1.0 

173  8  48.9 

O           1            H 

-f2  12  1.0 

1.5 

90  34  55.8 

4  59  9.5 

1.5 

143  11  27.5 

4  22  52.5 

1.5 

179  34  25.2 

1  39  58.1 

2.0 

97  40  58.6 

5  9  38.5 

2.0 

149  54  59.0 

4  0  39.8 

2.0 

185  55  19.8 

1  7  4.6 

2.5 

104  45  0.6 

5  15  22.9 

2.5 

156  34  2.2 

3  35  26.1 

2.5 

192  12  2.7 

0  33  44.9 

3.0 

111  46  47.5 

5  16  21.7 

3.0 

1(3  8  49.9 

3  7  36.9 

3.0 

198  25  3.1 

+0  0  22.1 

3.5 

118  46  7.1 

+5  12  38.7 

3.5 

169  39  36.0 

4-2  37  38.1 

3.5 

204  34  49.3 

—0  32  41.6 

4.0 

12r>  42  48.6 

5  4  22.1 

4.0 

176  6  35.3 

2  5  56.0 

4.0 

210  41  48.0 

1  5  5.2 

4.5 

132  36  42.6 

4  51  44.4 

4.5 

182  30  2.5 

1  32  56.7 

4.5 

216  46  23.8 

1  36  28.9 

5.0 

139  27  40.6 

4  35  1.5 

5.0 

188  50  12,2 

0  59  6.2 

5.0 

222  48  58.8 

2  6  34.1 

5.5 

146  15  34.8 

4  14  32.7 

5.5 

195  7  18.0 

+0  24  49.9 

5.5 

228  49  53.0 

2  35  3.2 

e.0 

153  0  18.5 

+3  50  40.4 

6.0 

201  21  32.8 

— 0  9  27.3 

6.0 

234  49  23.9 

—3  1  39.7 

6.5 

159  41  45.4 

3  23  49.1 

6.5 

207  33  8.7 

0  43  21.6 

6.5 

240  47  46.9 

3  26  8.4 

7.0 

166  19  50.3 

2  54  25.2 

7.0 

213  42  16.8 

1  16  30.2 

7.0 

246  45  15.6 

3  46  15.3 

7.5 

172  54  28.8 

2  22  56.3 

7.5 

219  49  7.9 

1  48  31.6 

7.5 

252  42  1.9 

4  7  47.6 

ao 

179  25  37.6 

1  49  51.0 

8.0 

225  53  52.3 

2  19  5.6 

8.0 

258  38  17.2 

4  24  35.3 

8.5 

185  53  14.9 

+1  15  37.9 

8.5 

231  56  40.3 

—2  47  53.7 

8.5 

264  34  11.6 

-4  38  2ai 

9.0 

192  17  20.4 

0  40  45.3 

9.0 

237  57  42.7 

3  14  39.0 

9.0 

270  29  56.0 

4  49  18.5 

9.5 

198  37  56.0 

+0  5  40.9 

9.5 

243  57  10.6 

3  39  6.6 

9.5 

276  25  38.2 

4  57  0.2 

10.0 

204  55  5.2 

— 0  29  8.9 

10.0 

249  55  16.4 

4  1  3.0 

10.0 

*  282  21  32.3 

5  1  28.7 

10.5 

211  8  54.2 

1  3  19.4 

10.5 

255  52  13.6 

4  20  16.8 

10.5 

288  17  49.9 

5  2  41.0 

11.0 

217  19  31.7 

—1  36  27.6 

11.0 

261  48  17.5 

—4  36  38.1 

11.0 

294  14  45.2 

—5  0  35.8 

11.5 

223  27  8.8 

2  8  12.5 

11.5 

267  43  45.0 

4  49  58.6 

11.5 

300  12  34.2 

4  55  13.2 

12.0 

229  31  58.7 

2  38  15.0 

12.0 

273  38  55.1 

5  0  11.6 

12.0 

306  11  3.5.8 

4  46  34.7 

12.5 

235  34  1H.3 

3  6  18.3 

12.5 

279  34  9.4 

5  7  11.7 

12.5 

312  12  10.8 

4  34  43.3 

13.0 

241  34  26.8 

3  32  7.4 

13.0 

285  29  51.5 

5  10  54.7 

13.0 

318  14  43.1 

4  19  43.3 

13.5 

247  32  45.6 

—3  55  29.2 

13.5 

291  26  27.2 

—5  11  17.7 

13.5 

324  19  39.0 

—4  1  40.4 

14.0 

253  29  40.0 

4  16  12.3 

14.0 

297  24  24.6 

5  8  18.8 

14.0 

330  27  26.9 

3  40  41.6 

14.5 

259  25  35.2 

4  34  6.8 

14.5 

303  24  13.9 

5  1  57.1 

14.5 

:{36  38  37.8 

3  16  55.5 

15.0 

265  21  0.3 

4  49  3.6 

15.0 

309  26  26.9 

4  52  12.7 

15.0 

342  53  44.3 

2  50  32.6 

15.5 

271  16  26.1 

5  0  55.7 

15.5 

315  31  37.5 

4  39  6.6 

15.5 

349  13  19.7 

2  21  45.1 

16.0 

277  12  24.5 

—5  9  36.3 

16.0 

321  40  19.8 

—4  22  41.2 

16.0 

355  37  58.0 

—1  50  47.6 

16.5 

283  9  29.4 

5  14  59.2 

16.5 

327  53  8.9 

4  3  0.4 

16.5 

2  8  12.3 

1  17  57.3 

17.0 

289  8  14.6 

5  16  59.6 

17.0 

334  10  39.5 

3  40  9.9 

17.0 

8  44  33.6 

0  43  34.1 

17.5 

295  9  15.3 

5  15  3.3.0 

17.5 

340  33  25.2 

3  14  17.5 

17.5 

15  27  29.6 

—0  8  1.7 

18.0 

301  13  6.4 

5  10  35.8 

18.0 

347  1  57.3 

2  45  33.7 

18.0 

22  17  22.9 

+0  28  12.9 

18.5 

307  20  22.2 

—6  2  5.3 

18.5 

353  36  44.3 

—2  14  12.1 

18.5 

29  14  29.1 

+1  4  38.8 

19.0 

313  31  35.9 

4  50  0.1 

19.0 

0  18  9.7 

1  40  30.0 

19.0 

36  18  54.9 

1  40  41.3 

19.5 

319  47  19.0 

4  34  20.4 

19.5 

7  6  31.0 

1  4  49.2 

19.5 

43  30  35.7 

2  15  42.5 

20.0 

326  8  0.2 

4  15  8.4 

20.0 

14  1  58.2 

-0  27  36.1 

20.0 

50  49  14.5 

2  49  1.9 

20.5 

332  34  4.8 

3  52  28.3 

20.5 

21  4  31.8 

+0  10  38.2 

20.5 

58  14  20.3 

3  19  57.2 

21.0 

339  5  53.7 

—3  26  27.9 

21.0 

28  14  2.0 

+0  49  17.8 

21.0 

65  45  7.6 

+3  47  46.4 

21.5 

345  43  42.4 

2  57  ia5 

21.5 

35  30  7.1 

1  27  42.5 

21.5 

73  20  36.3 

4  11  50.3 

22.0 

352  27  40.2 

2  25  15.7 

22.0 

42  52  ia2 

2  5  8.6 

22.0 

80  59  34.1 

4  31  33.3 

22.5 

359  17  49.2 

1  50  39.8 

22.5 

50  19  33.7 

2  40  50.6 

22.5 

88  40  38.1 

4  46  25.6 

23.0 

6  14  3.6 

1  13  56.0 

23.0 

57  51  10.3 

3  14  2.9 

23.0 

96  22  16.6 

4  56  6.9 

23.5 

13  16  9.2 

--0  35  34.7 

23.5 

65  25  55.1 

+3  44  1.8 

23.5 

104  3  3.8 

+5  0  25.6 

24.0 

20  23  42.9 

+0  3  48.8 

24.0 

73  2  32.0 

4  10  7.8 

24.0 

111  41  23.9 

4  59  19.7 

24.5 

27  36  13.1 

0  43  35.0 

24.5 

80  39  40.4 

4  31  47.2 

24.5 

119  15  55.2 

4  62  57.2 

25.0 

34  53  0.4 

1  23  1.0 

25.0 

88  15  59.6 

4  48  34.4 

25.0 

126  45  24.1 

4  41  34.9 

25.5 

42  13  17.8 

2  1  22.4 

25.5 

95  50  10.5 

5  0  12.8 

25.5 

134  8  50.1 

4  25  36.8 

26.0 

49  36  12.8 

-f  2  37  54.6 

26.0 

103  21  0.5 

+5  6  34.3 

26.0 

141  25  27.3 

+4  5  30.5 

26.5 

57  0  49.0 

3  11  54.4 

26.5 

110  47  26.2 

5  7  40.1 

26.5 

148  34  44.6 

3  41  50.5 

97.0 

64  26  8.0 

3  42  42.1 

27.0 

118  8  35.4 

5  3  39.2 

27.0 

155  36  25.4 

3  15  10.3 

27.5 

71  51  11.3 

4  9  42.9 

27.5 

125  23  48.3 

4  54  47.5 

27.5 

162  30  26.6 

2  46  4.6 

3ao 

79  15  3.0 

4  32  27.9 

28.0 

132  32  37.5 

4  41  25.9 

28.0 

169  16  56.6 

2  15  7.0 

28.5 

86  36  51.4 

4  50  35.4 

28.5 

139  34  48.1 

4  23  59.6 

28.5 

175  56  13.3 

1  49  49.4 

29.0 

93  55  50.7 

+5  3  51.1 

29.0 

146  30  16.2 

+4  2  55.9 

29.0 

182  28  42.3 

+1  9  41.8 

29.5 

101  11  22.1 

5  12  7.7 

29.5 

153  19  7.7 

3  38  43.4 

29.5 

188  54  54.4 

0  36  11.5 

19.0 

108  22  54.3 

5  15  24.7 

30.0 

160  1  36.1 

3  11  51.1 

30.0 

195  15  24.3 

+0  2  43.5 

30.5 

115  30  4.0 

5  13  47.6 

30.5 

166  38  1.7 

2  42  47.6 

30.5 

201  30  49.2 

-«  30  19.8 

31.0 

122  32  35.8 

5  7  27.0 

31.0 

173  8  48.9 

2  12  1.0 

31.0 

207  41  46.9 

1  2  36.1 

31.5 

129  30  21.0 

+4  56  38.2 

31.5 

179  34  25.2 

+1  39  5H.1 

31.5 

213  48  55.0 

—1  33  48.2 
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FOR  GREENWICH  MEAN  NOON 

• 

Dftte 

• 

THK 

MOONS  EQUATOR. 

d 

• 

t 

A 

a 

InoUDKtion 

Aaoend'sNodeon 
Barth'sBqnator 

Atoend'g  Node 

Hmh 

to 

^9 

on 

Loncirnde 

Mean 

lAnftioii  tkf 

Bwth's 

to  AjBoendins 
NodeonEolipao. 

Earth's 

of  the 

flolar 

J^MMMWA^MM     ^0^ 

Equfttor. 

SqiiAtor. 

Moon. 

Days. 

<[ 

Jan. 

0 

22*  15.1 

216  34.4 

357  47.1 

71  34^3 

0.1 

I   lo!o6 

10 

22  14.6 

216     1.0 

357  48.8 

203  20.2 

0.2 

8  38.18 

20 

22  14.1 

215  27.6 

357  50.6 

335    6.0 

0.3 

3  57.18 

30 

22  13.6 

214  54.2 

357  52.4 

106  51.8 

0.4 

5  16.23 

Feb. 

9 

22  13.1 

214  20.8 

357  54.2 

238  37.7 

0.5 
0.6 

6  35.89 

7  54.36 

19 

22  12.7 

213  47.4 

357  56.0 

10  23.5 

0.7 

9   13.41 

March 

1 

22  12.2 

213  13.9 

357  57.8 

142    9.3 

0.8 

10  32.47 

11 

22  11.8 

212  40.4 

357  59.7 

273  55.2 

•     0.9 

11   51.53 

21 

22  11.4 

212    7.0 

358     1.5 

45  41.0 

4    ^^ 

31 

22  10.9 

211  33.5 

356     3.3 

177  26.9 

1.0 
2.0 

13   10.56 
26  81.17 

April 

10 

22  10.5 

211     0.1 

358     5.1 

309  12.7 

3.0 
4.0 
5.0 

39  31.75 
58  48.33 
65  58.98 

20 

22  10.1 

210  26.6 

358    7.0 

80  58.5 

30 

22     9.7 

209  53.1 

358    8.9 

212  44.4 

May 

10 

22     9.3 

209  19.6 

356  10.8 

344  30.2 

6.0 

79     3.50 

20 

22    8.9 

208  46.0 

358  12.7 

116  16.0 

7.0 
8.0 

98   14.09 
105  84.67 

30 

22     8.5 

208  12.5 

356  14.6 

248     1.9 

9.0 

118  35.85 

Jane 

9 
19 

22     6.1 
22    7.8 

207  39.0 
207     5.4 

358  16.5 
356  18.5 

19  47.7 
151  33.5 

10.0 

131   45.84 

Honrt. 

O             1 

29 

22     7.4 

206  31.8 

358  20.4 

283  19.4 

1 

0  .38.94 

July 

9 

22    7.0 

205  58.3 

358  22.3 

55    5.2 

2 

1     5.88 

■ 

3 

1  38.88 

19 

22     6.6' 

205  24.7 

358  24.3 

186  51.1 

4 

a  11.76 

29 

22     6.2 

204  51.1 

358  26.2 

318  36.9 

6 

8  44.70 

Ang. 

8 

22     5.9 

204  17.5 

358  28.2 

90  22.7 

6 

3   17.66      \ 

18 

22     5.5 

203  43.9 

358  30.2 

222    8.6 

7 

3  50.59 

28 

22     5.2 

203  10.3 

358  32.2 

353  54.4 

8 
9 

%0     %w^^  ^%M^^ 

4  83.53 
4  66.47 

Sept. 

7 

22    4.9 

202  36.7 

356  34.2 

125  40.2 

10 

5  89.41 

17 

22     4.6 

202     3.0 

358  36.2 

267  26.1 

11 
12 
13 

£^             £\    €\tf 

27 

22     4.3 

201  29.4 

358  38.3 

29  11.9 

6     8.35 

Oct. 

7 

22     4.0 

200  55.7 

358  40.3 

160  57.7 

6  35.29 

17 

22     3.7 

200  22.0 

358  42.4 

292  43.6 

7     8.83 

14 

7  41.17      1 

15 

8   14.11 

27 

22     3.5 

199  48.4 

356  44.4 

64  29.4 

Nov. 

6 

22     3.2 

199  14.7 

358  46.4 

196  15.3 

16 

8  47.06 

16 

22     3.0 

196  41.0 

358  46.5 

328     1.1 

17 

9  80.00 

26 

22     2.7 

198    7.3 

358  50.6 

99  46.9 

18 

9  58.04 

Dec, 

6 

22     2.5 

,       197  33.6 

1 

t 

358  52.7 

231  32.8 

19 
20 

10  85.66 
10  56.88 

16 

22    2.2 

197    0.0 

358  54.8 

3  18.6 

21 

II   31.76 

26 

22    2.0 

196  26.3 

358  56.9 

135    4.4 

22 

18     4.70      ; 

1 

36 

22     1.8 

195  52.6 

358  59.0 

266  50.3 

23 

18  37.64 

1 

MOON'S  LIBRATION. 
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TABLE  FOE  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— A  — 180«). 


ft-A 


S 
1 
S 
3 

4 
5 

6 

7 

8 

9 

10 

11 
19 
13 
14 
15 

16 

17 
18 
19 
SM) 

91 


94 


96 
97 

98 


30 

31 
39 
33 
34 
35 

36 
37 
38 
39 
40 

41 
49 
43 
44 
45 


AJi 


0.0 
0.0 
0.0 
0.1 
0.1 
0.1 

0.9 
Oil 
0J9 
0^ 
Oil 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
OA 
0.5 

OA 
0.5 
0.6 
0.6 
0.6 

0j6 
0j6 
0.6 
0.6 
0.6 


aX 


39 
39 
39 
39 
39 
39 

39 
39 
39 
39 
39 

39 
40 
40 
40 
40 

40 
40 
41 
41 
41 

41 
49 
49 
49 
43 

43 
43 
44 
44 

45 

45 
46 
46 
47 
47 

48 
48 
49 
50 
50 

51 
69 
53 

54 
55 


B 


o 
0 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 

I 

0 
0 
0 
0 
0 


0.0 
1.6 
3.1 
4.7 
6J2 
7.7 

9.3 
10.8 
19.4 
13.9 
15.4 

16.9 
18.5 
90.0 
91.5 
93.0 


0  94.5 

0  96.0 
0  97.4 
0  98.9 
0  30.4 


0 
0 
0 
0 
0 


31.8 
33.9 
34.7 
36.1 
37.5 


0  38.9 

0  40.3 

0  41.7 

0  43.1 

0  44.4 

0  45.7 
0  47.0 
0  48.4 
0  49.7 
0  51.0 


0 
0 
0 
0 
0 

0 
0 
1 
1 
1 


59ie 
53.4 
54.7 
55.9 
57.1 

0O.4S 

59.4 

0.6 

1.7 

2J6 


B 


180 
179 
178 
177 
176 
175 

174 
173 
179 
171 
170 

169 
168 
167 
166 
165 

164 
163 
169 
161 
160 

159 
158 
157 
156 
155 

154 
153 
159 
151 
150 

149 
148 
147 
146 
146 

144 
143 
149 
141 

140 

139 
138 
137 
136 
135 


ft-A 


ii-^ 


47 

48 
49 
50 
51 

59 
53 
54 
55 
56 

57 

58 

59* 

60 

61 

69 
63 
64 
65 
66 

67 
68 
69 
70 
71 

T2 
73 
74 
75 
76 

77 
78 
79 
80 
81 

89 
83 

84 
85 
86 

87 
88 
89 
90 


aX 


0.6 
0.6 
0.6 
0.6 

a6 

0.6 

0.6 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.4 

0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.3 
0.3 
0.3 

0.3 
0.9 
0.9 
Oil 
0J9 

0.9 
0.1 
0.1 
0.1 
0.1 

0.1 
0.0 
0.0 
0.0 


a 


56 
57 
58 
50 
60 
69 

63 
64 
66 
67 
60 

71 
73 
75 

77 
80 

83 
86 
89 
99 
95 

99 
103 
108 
113 
119 

195 
139 
141 
150 
160 

179 

186 
909 


947 

978 
318 
370 
440 
555 

740 
1110 
9990 

00 


B 


f 
1 
1 
1 
1 
I 

1 
1 
1 
1 
1 

1 
1 
1 
1 
I 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 


3.9 
4.9 
6.0 

7.0 
8.0 
9.0 

10.0 
10.9 
11.8 
19.7 
13.6 

14.5 
15.3 
16.1 
169 
17.6 

18.4 
19.1 
19ii 
90.4 
91.1 

91.7 
99.3 
99.9 
93.4 
93.9 

94.4 
94.9 
95.3 
95.7 
96.1 

26A 
96  J) 
97.1 
97.4 
97.7 

97.9 
98.1 
98.3 
98.5 
98j6 

98.7 
98.7 
98.8 
98.8 


Ai  — 


B 


13l 
13:1 
139 
131 
130 
199 

198 
197 
196 
195 
194 

193 
199 
191 
190 
119 

118 

117 
116 
115 
114 

113 
119 
111 
110 
109 

108 
107 
106 
105 
104 

103 
109 
101 

100 
99 

08 
97 
96 
95 
94 

93 
99 
91 
90 


ft-A 


A  A  hm«  the  sign  of  tan  (  A  -*  ft  ) 
a  hma  the  sign  of  oot  (ft  —  X  ) 
B  hm«  tlie  sign  of  ain  (  ft  ^-^  A  ) 
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OBLIQUITY,  PRECESSION,  ETC.,  1893. 


FOR  GREENWICH  MEAN  NOON. 


Date. 


Jan. 


Feb. 


Mar. 


Aug. 


0 
10 
20 
30 

9 

19 
1 
11 
21 
31 


AppArent 
ObUqnity 

of  the 
ZolipUo. 

(Hansen.) 


April  10 
20 
30 

May  10 
20 

30 

June     9 

19 

29 

Jaly      9 

19 
29 
8 
18 
28 


Sept.  7 
17 
27 

Got.  7 
17 

27 

Nov.      6 

16 

26 

Deo.      6 

16 
26 
36 


23  27  18.42 
18.55 
18.72 
18.93 
19.16 

23  27  19.37 
19.54 
19.65 
19.70 
19.68 

23  27  19.61 
19.50 
19.35 
19.20 
19.06 

23  27  18.94 

18.87 
18.85 
18.88 
18.97 

23  27  19.12 
19.31 
19.51 
19.70 
19.87 

23  27  20.00 
20.08 
20.10 
20.06 
19.96 

23  27  19.81 
19.64 
19.48 
19.32 
19.20 

23  27  19.15 

19.16 

23  27  19.23 


Equfttioxi  of  Equinoxes 


InLongitnide. 


II 


9.15 
8.64 
8.24 
7.98 
7.86 

7.89 
8.04 
8.28 
8.57 
8.85 

9.08 
9.19 
9.19 
9.05 

8.77 

8.37 
7.88 
7.34 
6.79 
6.27 

5.84 
5.51 
5.32 
5.26 
5.32 

5.51 
5.74 
6.02 
6.27 
6.46 

6.54 
6.47 
6.25 
5.89 
5.42 

4.87 
4.29 
3.70 


InB.  A. 


0.560 
0.528 
0.504 
0.488 
0.481 

0.483 
0.492 
0.506 
0.524 
0.541 

0.555 
0.562 
0.562 
0.553 
0.536 

0.512 
0.482 
0.449 
0.415 
0.383 

0.357 
0.331 
0.325 
0.322 
0.325 

0.337 
0.351 
0.368 
0.383 
0.395 


Precession 

of 
Bqninoxes 

in 
Lonn^tfide. 


// 


0.00 
1.38 
2.75 
4.13 
5.50 

6.88 

8.26 

9.63 

11.01 

12.38 

13.76 
15.14 
16.51 
17.89 
19.26 

20.64 
22.02 
23.39 
24.77 
26.14 

27.52 
28.90 
30.27 
31.65 
33.02 

34.40 
35.78 
37.15 
38.53 
39.90 


The  Snn's 


Aberration. 


II 


0.400 

41.28 

0.396 

42.66 

0.382 

44.03 

0.360 

45.41 

0.331 

46.78 

0.298 

48.16 

0.261 

49.54 

0.226 

50.91 

20.80 
20.79 
20.77 
20.74 
20.71 

20.67 
20.63 
20.57 
20.51 
20.45 

20.39 
20.34 
20.29 
20.24 
20.19 

20.16 
20.13 
20.11 
20.11 
20.10 

20.12 
20.14 
20.17 
20.20 
20.24 

20.29 
20.35 
20.41 
20.47 
20.53 

20.59 
20.64 
20.69 
20.73 
20.76 

20.78 
20.79 
20.79 


Mean  Obliquity,  1893.0,        23<'^7Mr^30  (Hanskr). 

Mean  Obliquity,  1893.0,       23»27Mr'.01  (Peters). 

Precession  for  1893.0 SO'^.SeSS  log 

Precession  in  a  Solar  Day 0'M376  log 

Precession  in  a  Sidereal  Day 0^^1372  log 

Sun's  Mean  Equatorial  Horizontal  Parallax  .         8''.848  log 


Hor.  P«r. 


ti 


9.00 
9.00 
8.99 
8.98 
8.96 

8.94 
8.92 
8.90 

8.87 
8.85 

8.82 
8.80 
8.78 
8.76 
8.74 

8.72 
8.71 
8.71 
8.70 
8.70 

8.71 
8.72 
8.73 

8.75 
8.77 

8.79 
8.81 
8.84 
8.87 
8.88 

8.91 
8.93 
8.95 
8.97 
8.98 

8.99 
9.00 
9.00 


1.70124 
9.13865 
9.13746 
0.94685 


Mean 
Loneitado 
of  Moon's 
Ascending 

Node. 


34  31.9 

34  0.1 

33  28.3 

32  56.5 

32  24.8 

31  53.0 
31  21.2 
30  49.5 
30  17.7 
29  45.9 

29  14.1 
28  42.4 
28  10.6 
27  38.8 
27    7.0 


26 
26 
25 
25 
24 

23 
23 
22 
22 
21 

21 
20 
20 
19 
19 

18 
18 
17 
17 
16 


35.3 
3.5 

31.7 
0.0 

28.2 

56.4 
24.6 
52.9 
21.1 
49.3 

17.5 
45.8 
14.0 
42.2 
10.5 

38.7 
6.9 

35.1 
3.4 

31.6 


15  59.8 
15  28.1 
14  56.3 


DaUy  Motion    , 

ofn       I 


PART     II 


ASTRONOMICAL    EPHEMERIS 


rOft   THX 


MERIDIAN  OF  WASHINGTON 


XPH  93—18—879 
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FORMULA  FOR  STAR-REDUCTIONS,  1893. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  BeBselian  fictitious  year, 
(1892,  December  30<>.407  =  1893,  January  (M.O— 0^.593,  Washington  mean  time), 
Oof^o*  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,  d,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
|t',  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
(I,  the  longitude  of  the  moon's  ascending  node, 
Q,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([  ,  the  moon's  mean  longitude 

BESSELIAN  STAB-NUMBEB8. 


\i 


—  0.00011  sin  (3  0  —  r) 

—  0.00005  sin  2  (0  —  (I) 
+  0.00010  sin  2  ( 0  —  r' ) 
+  0.00009  sin  (2  T'  —  ft) 
-f  0.00005  cos  r' 

+  0.00004  sin  2  r' 


tt. 


—  0.0027  cos  (3  0  —  r) 

+  0.0067  cos  (2  0  —  ft) 

+  O.eOSM  cos  (2  r'  —  ft) 

—  0.0023  sin  T' 
+  0.0008  cos  2  r' 


a 

6 


^  s  r  —  0.34249  sin  Q 
+  0.00410  sin  2  Q 

—  0.02521  sin  2  0 
+  0.00293  sin  (0  +  82«  4') 
+  0.00025  sin  (2  0  —  ft) 

—  0.00405  sin  2  ^ 
+  0.00135  sin  (([   —  T) 

B  =  —  9^2239  cos  Q 
•f  0.0895  cos  2  Q 

—  0.5506  cos  2  0 

—  0.0092  cos  (  0  -f  2810  31) 

—  0.0886  cos  2  ([ 

C  ss  —  20.4451  cos  a  cos  0 

17  =s  —  20.4451  sin  0 

E  =  —    0.0461  sin  Q  +  0".0014  sin  2  Q  —  0".0033  sin  2  0 

Bx88BL*8  StoT'ConatanU. 
a  as  3".07257  -|-  1>.33687  sin  ceo  tan  do  ^=  precession  in  right  ascension 
6  =  tV  cob  cto  tan  d© 
c  ^  -^  cos  So  sec  do 
d  »3  -jig-  sin  Oo  sec  do 

«'  as  20".0531  cos  So  «*  precemton  in  declination 

6'  =  —  sin  oto 

c*  s=  tan  o  cos  do  —  sin  Oq  ein  do 

d*  =s  cos  cCo  sin  do 

Reduction  to  Apparent  Position. 
Oo+Tfi+Aa+Bb+Ce+Dd  +  ^E  (in  time) 

do  +  Tfif  +  Aaf  +  Bb'  +  Cef  +  Dd'  (in  arc) 


INDEPENDENT  STAB-NUMBEBS. 
f  as  46".0883  ^  +  £  (in  arc)  =»  3».07257  ^  +  ,1^  JB  (in  time) 
^  sin  G  »  B  A  sin  H  =  C  ^ 

^  cos  G  »  20".0531  A  k  cob  H  ^  D  •  =«  o  tan  « 

RedueHon  to  Apparent  Position. 
a  =  Oo  +/+  Tfi  +  fig  Bin  (O  +ao)  tan  do  +  iS  *  «n  (H+Qq)  eeo  do  (in  time) 

d  =*  do  -f"  ''A''  +  5"  <50"  (^  +  Oo)  +  *  cos  (H+Oo)  iin  do  +  »  cos  d©  (in  arc) 

NoTBS.^l)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bxssbl's  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue^  a,  6,  c,  d^  a',  6',  e',  d'^ 
must  be  changed  to  e,  d,  a,  6,  —  e',  —  <{',  -*a',  — 6',  respectively. 


BESSELIAN  STABrNUMBEBS,  1893. 
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FOK  WASflmOTON  MEAN  MIDNIGHT. 

Solar  Daj. 
<Sid.  Hour.) 

J^gA. 

Log  B. 

Log  C. 

LogI>. 

Solar  Bay. 
[Sid.  Hour.) 

Log  A, 

Log  B, 

Log  C. 

LogD. 

Jan.       0 

-».2506 

-0.8430 

-0.5570 

•M.3024 

Feb.     15 

-8.3404 

-0.9057 

-1.2006 

+1.0371 

1 

9.2358 

0.8436 

0.5947 

1.3008 

16 

8.3086 

0.9086 

1.2053 

1.0247 

2 

9.2210 

0.8453 

0.6294 

1.2991 

17 

8.2849 

0.9107 

1.2098 

1.0118 

h        3 

9.2071 

0.8460 

0.6611 

1.2972 

b      »8 

8.2634 

0.9118 

1.2142 

0.9984 

(T^)     4 

9.1951 

0.8513 

0.6906 

1.2062 

(!•.•>  19 

8.2355 

0.9120 

1.2184 

0.9845 

6 

-9.1853 

-0.8546 

-0.7182 

+1.2930 

20 

-8.19M 

-0.9114 

-1.2224 

+0.9699 

6 

9.1779 

0.^75 

0.7440 

1.2907 

21 

8.1162 

0.9103 

1.2262 

0.9546 

7 

9.1724 

0.8596 

0.7682 

1.2882 

22 

7.9903 

0.9093 

1.2290 

0.9387 

8 

9.1671 

0.8606 

0.7910 

1.2856 

23 

7.7627 

0.9087 

1.2334 

0.9221 

0 

9.1616 

0.8606 

0.8125 

1.2828 

24 

-7.1430 

0.9089 

1.2367 

0.9048 

10 

-9.1546 

-0.8607 

-0.8329 

+1.2799 

25 

+7.4900 

-0.9100 

-l.2:)U8 

40.8867 

II 

9.1453 

.    0.8584 

0.8524 

1.2768 

26 

7.8597 

0.9121 

1.2428 

0.8675 

12 

9.1332 

0.8572 

0.8710 

1.2736 

27 

8.0315 

0.9146 

1.2457 

0.8472 

13 

9.1183 

0.8565 

0.8885 

1.2702 

28 

8.1271 

0.9178 

1.2485 

0.8258 

14 

9.1012 

0.8568 

0.9050 

1.2666 

M«r.      1 

8.1798 

0.9206 

1.2511 

0.8032 

15 

-9.0629 

-0.8582 

-0.9206 

+1.2628 

2 

+8.2052 

-0.9229 

-1.2536 

40.7793 

16 

9.0647 

0.8606 

0.9357 

1.2589 

3 

8.2159 

0.9243 

1.25S0 

0.7538 

17 

9.0477 

0.8639 

0.9502 

1.2548 

4 

8.2227 

0.9247 

1.2580 

0.7267 

h      »8 

9.0331 

0.8675 

0.9642 

1.2505 

b       S 

8.2355 

0.9242 

1.2599 

0.6975 

<8^)  19 

9.0212 

6.8710 

0.9777 

1.2461 

(tl^>    6 

8.2620 

0.9231 

1.2617 

0.6662 

90 

-9.0119 

-0.8739 

-0.9907 

+1.2415 

7 

+8.3040 

-0.9216 

-t.2634 

+0.6324 

21 

9.0041 

0.8750 

1.0032 

1.2367 

8 

8.3587 

0.9203 

1.2640 

0.5956 

29 

6.9963 

0.8768 

1.0152 

1.2317 

9 

8.4179 

0.9196 

1.2663 

0.5549 

23 

8.9869 

0.8768 

1.0266 

1.2265 

10 

a4756 

0.9197 

1.2676 

0.5102 

24 

8.9745 

0.8761 

1.0375 

1.221 1 

11 

8.5271 

0.9207 

1.2688 

0.4603 

25 

-8.9578 

-0.8751 

-1.0479 

+1.2155 

12 

48.5689 

-0.9295 

-1.2699 

+0.4037 

26 

8.9366 

0.8743 

1.0580 

1.2097 

13 

8.6003 

0.9249 

1.2708 

0.3.185 

27 

8.9106 

0.8742 

1.0678 

1.2037 

14 

8.6219 

0.9274 

1.2715 

0.2617 

28 

8.8817 

0.8750 

1.0773 

1.1974 

15 

8.6349 

0.9296 

1.2721 

0.1682 

29 

8.8508 

0.8770 

1.0865 

1.1909 

16 

a64l6 

0.9311 

1.2725 

0.0489 

30 

-8.8207 

*0.8798 

-1.0954 

+1.1842 

17 

4^.6462 

-0.9317 

-1.2728 

+9.8833 

31 

8.7934 

0.8833 

1.1040 

1.1773 

18 

8.6520 

0.9314 

1.2730 

9.6129 

Feb.       1 

8.7713 

0.8869 

1.1122 

1.1701 

19 

8.0620 

0.9302 

1.2731 

48.7310 

2 

8.7552 

0.8903 

1.1201 

1.1626 

b     «> 

8.6790 

0.9284 

1.2r31 

-9.4732 

3 

8.7444 

0.8029 

1.1277 

1.1549 

(M^)21 

8.7027 

0.9265 

1.2799 

9.8141 

mM  4 

^.7364 

-0.8047 

-1.1350 

+1.1469 

22 

+8.7316 

-0.9249 

-1.2726 

*OX022 

6 

8.7283 

0.8052 

1.1421 

1.1386 

23 

&7629 

0.9240 

1.2722 

0.1326 

6 

8.7171 

0.8950 

1.1490 

1.1300 

24 

8.7936 

0.9239 

1.2716 

0.2330 

7 

8.7002 

0.8942 

1.1556 

1.1211 

25 

8.8214 

0.9248 

1.2709 

0.3141 

8 

8.6755 

0.8933 

1.1620 

1.1119 

26 

8.8439 

0.9263 

1.2701 

0.3826 

9 

^.6416 

-0.8027 

-1.1682 

+1.1023 

27 

+8.8606 

-0.9283 

-1.2699 

-0.4413 

10 

o.«ysfoo 

0.8929 

1.1741 

1.0924 

28 

8.8717 

0.9303 

1.2681 

0.4929 

11 

8.5482 

0.8940 

1.1798 

1.0821 

29 

a8777 

0.9318 

1.9609 

0.5389 

12 

8.4922 

0.8961 

1.1853 

1.0714 

30 

8.8802 

0.9396 

1.9655 

0.5804 

13 

8.4359 

0.8990 

1.1906 

1.0604 

31 

8.8813 

0.9394 

1.9640 

0.6181 

14 

^.3840 

-0.9023 

-1.1957 

+1.0490 

Apr.       1 

+8.H834 

-0.9313 

-1.9693 

-0.6526 

15 

-8.3404 

-0.0057 

-1.2006 

+1.0.371 

2 

+8.oo8«S 

1  -0.9295 

-1.9665 

-0.6845 

Xa- 
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FOR 

WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Dsj. 
(Sid.  Hour.) 

Log  A. 

LoK  B, 

Log  C. 

Log  D, 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B, 

Log  C. 

Log  D. 

Apr.   I 

+8.8a34 

-0.9313 

-1.2623 

-0.6526 

May  17 

+9.3089 

-0.8942 

-1.0040 

-1.2364 

2 

8.8883 

0.9295 

1.2605 

0.6845 

18 

9.3203 

0.8937 

0.9923 

1.2410 

3 

8.8972 

0.9271 

1.2586 

0.7140 

19 

9.3310 

0.8941 

0.9802 

1.2454 

h   < 

8.9105 

0.9248 

1.2566 

0.7415 

b  20 

9.3401 

0.8953 

0.9677 

1.2496 

(13.0)  5 

8.9275 

0.9230 

1.2545 

0.7673 

(I6.0)21 

9.3474 

0.8969 

0.9547 

1.2536 

6 

•f8.9461 

-0.9219 

-1.2522 

-0.7915 

22 

+9.3529 

-0.8984 

-0.9411 

-1 .2575 

7 

8.9647 

0.9218 

1 .2498 

0.8142 

23 

9.3569 

0.8994 

0.9269 

1.2612 

8 

8.9819 

0.9225 

1.2472 

0.8357 

24 

9.3600 

0.8993 

0.9122 

1.2648 

9 

8.9959 

0.9239 

1.2445 

0.8560 

25 

9.3629 

0.8983 

0.8969 

L2683 

10 

9.0066 

0.9255 

1.2417 

0.8755 

26 

9.3664 

0.8965 

0.8808 

1.2717 

11 

•f9.0i:i8 

-0.9269 

-1.2387 

-0.8940 

27 

+9.3709 

-0.8939 

-0.8639 

-1.2749 

12 

9.0184 

0.9279 

1.2356 

0.9116 

28 

9.3769 

0.8912 

0.8462 

1.2779 

13 

9.0216 

0.9280 

1 .2323 

0.9283 

29 

9.3843 

0.8886 

0.8278 

1.2807 

14 

9.0248 

0.9271 

1.2288 

0.9442 

30 

9.3927 

0.8867 

0.8086 

1.2834 

15 

9.0297 

0.9253 

1.2252 

0.9592 

31 

9.4016 

0.8858 

0.7881 

1.2859 

16 

+9.0372 

-0.9229 

-1.2215 

-0.9737 

Jane   1 

+9.4104 

-0.8860 

*0.7665 

-1.2883 

17 

9.0480 

0.9202 

1.2176 

0.9877 

9.4185 

0.8871 

0.7437 

1.2906 

18 

9.0619 

0.9177 

1.2135 

1.0012 

3 

9.4255 

0.8888 

0.7196 

1.2928 

19 

9.0778 

0.9157 

1.2092 

1.0141 

h   ^ 

9.431 1 

0.8907 

0.6939 

1.2949 

20 

9.0944 

0.9146 

1.2048 

1.0265 

(1T.O)  5 

9.4355 

0.8924 

0.6664 

1.2968 

it4J9)2l 

•|'9.l]e5 

-0.9145 

-1.2002 

-1.0384 

6 

+9.4390 

-0.8934 

-0.6370 

-1.2986 

22 

9.1245 

0.9152 

1.1954 

1.0499 

7 

9.4421 

0.8934 

0.6053 

1.3003 

23 

9.1359 

0.9164 

1.1905 

1.0609 

8 

9.4455 

0.8924 

0.5710 

1.3018 

24 

9.1443 

0.9178 

1.1854 

1.0715 

9 

9.4497 

0.8907 

0.5336 

1.3032 

25 

9.1499 

0.9189 

1.1801 

1.0817 

10 

9.4549 

0.8884 

0.4926 

1.3044  • 

26 

4^.1535 

-0.9194 

-1.1746 

-1.0916 

11 

+9.4615 

-0.8860 

-0.4472 

-1.3055 

27 

9.1560 

0.9190 

1.1689 

1.1011 

12 

9.4691 

0.8840 

0.3963 

1.3065 

28 

9.1586 

0.9175 

1.1630 

1.1103 

13 

9.4774 

0.8829 

0.3386 

1.3075 

1 

29 

9.1624 

0.9153 

1.1569 

1.1192 

14 

9.4859 

0.8827 

0.2719 

1.3084 

30 

9.1684 

0.9125 

1.1506 

1.1278 

15 

9.4939 

0.8836 

0.1928 

1.3091 

lifty   1 

+9.1766 

-0.9096 

-1.1442 

-1.1361 

16 

+9.5011 

-0.8854 

-0.0961 

-1.3096 

2 

9.1870 

0.9070 

1.1375 

1.1442 

17 

9.5071 

0.8877 

9.9709 

1.3100 

3 

SI.  IiIdO 

0.9051 

1.1305 

1.1520 

18 

9.5118 

0.8900 

9.7943 

1.3103  ^ 

4 

9.2110 

0.9042 

1.1233 

1.1595 

h  >9 

9.5153 

0.8919 

-9.4920 

1.3105 

5 

9.2229 

0.9043 

1.1158 

1.1667 

(IS^)  20 

9.5182 

0.8931 

+7.1271 

1.3105 

(Iff^)  6 

49.2335 

-0.9051 

-1.1080 

-1.1736 

21 

+9.5206 

-0.8932 

+9.4957 

-1.3104 

7 

9.2417 

0.9065 

1.1000 

1.1803 

22 

9.5232 

0.8925 

9.7964 

1.3102 

8 

9.2482 

0.9078 

1.0918 

1.1868 

23 

9.5265 

0.8909 

9.9718 

1.3099 

9 

9.2530 

0.9087 

1.0834 

1.1931 

24 

9.5306 

0.8890 

0.0966 

1.3096 

10 

9.2566 

0.9089 

1.0747 

1.1992 

25 

9.5357 

0.8871 

0.1932 

1.3092 

11 

4-9.2691 

-0.9081 

-1.0656 

-1.2051 

26 

+9.5417 

-0.8858 

+0.2721 

-1.3088 

12 

9.2643 

0.9064 

1.0562 

1.2108 

27 

9.5482 

0.8855 

0.3387 

1.3078 

13 

9.2698 

0.9038 

1.0465 

1.2163 

28 

9.5547 

0.8862 

0.3964 

1.3068 

14 

9.2772 

0.9009 

1.0364 

1.2216 

29 

9.5608 

0.8878 

0.4471 

1.3057 

15 

9.2865 

0.8980 

1.0260 

1.2267 

30 

9.5662 

0.8903 

0.4925 

1.3045 

16 

+9.2973 

-0.8956 

-1.0152 

-1.2316 

July   1 

+9.5706 

-0.8931 

+0.5334 

-1.3032 

17 

+9.3089 

-0.8942 

-1.0040 

-1.2364 

2 

+9.5741 

-0.8057 

+0.5707 

-1.3018 

Is. 
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FOB 

WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 

(Sid.  Hour.) 

Log  A, 

Log  B, 

Log  C. 

Log2>. 

SoUr  Bay. 
(Sid.  Hoar.) 

Log  A. 

Log  B, 

Log  C. 

LogI>. 

Jaly   1 

+9.5706 

<-0.893l 

+0.5334 

-1.3032 

Aug.  16 

+9.7152 

-0.9:196 

+1.1837 

-1.0746 

2 

9.574 1 

0.8957 

0.5707 

1.3018 

17 

9.7166 

0.9388 

1.1888 

1.0642 

3 

9..'>768 

0.8978 

0.6049 

1.3003 

18 

9.7186 

0.9378 

1.1938 

1.05:)5 

4 

9.5791 

0.8990 

0.6:t66 

1.2987 

h   »» 

9.7212 

0.9370 

1.1986 

1.0424 

5 

9.5814 

0.8993 

0.6659 

1.2969 

(99.0)  20 

9.7244 

0.9367 

1 .2032 

1.0308 

(!•!•)  6 

+9.5842 

-0.8987 

+0.6933 

-1.2950 

21 

+9.7277 

-0.9373 

+  1.2076 

-1.0187 

7 

9.5877 

0.8974 

0.7190 

1.2930 

22 

9.7310 

0.9388 

1.21 18 

1.0061 

8 

9.5920 

0.8959 

0.7431 

1.2908 

23 

9.7340 

0.94 1 1 

1.2l5i> 

0.9930 

9 

9.5973 

0.8946 

0.7658 

1.2885 

24 

9.7364 

0.9439 

1.2199 

0.9792 

10 

9.6032 

0.8941 

0.7874 

1.2861 

25 

9.7382 

0.9468 

1.22:J7 

0.9648 

II 

+9.6094 

-0.8945 

+0.8078 

-1.2836 

26 

+9.7393 

-0.9493 

+1.2273 

-0.9498 

12 

9.6I.')4 

0.8959 

0.8271 

1.2809 

27 

9.7400 

0.9512 

1.2307 

0.9341 

13 

9.6208 

0.8982 

0.8454 

1.2780 

28 

9.7405 

0.9523 

1.2340 

0.9178 

14 

9.6254 

0.9012 

0.8629 

1.2750 

29 

9.7412 

0.9524 

1.2371 

0.9010 

15 

9.6291 

0.9043 

0.8797 

1.2718 

30 

9.7422 

0.9518 

1.2401 

0.8837 

16 

+9.6ai8 

-0.9071 

+0.8958 

-1.2685 

31 

+9.74.38 

-0.9507 

+1.2430 

-0.8654 

17 

9.6338 

0.9092 

0.9113 

1.2651 

Sept   1 

9.7459 

0.9495 

1.2458 

0.8460 

18 

9.6353 

0.9104 

0.9261 

1.2616 

2 

9.7490 

0.9486 

1.2485 

0.8255 

19 

9.6368 

0.9106 

0.9403 

1.2579 

h   3 

9.7523 

0.9483 

1.2510 

0.8036 

20 

9.6389 

0.9101 

0.96.39 

1.2541 

(iBSM)    4 

9.7557 

0.9489 

1.2533 

0.7805 

mm.m  21 

+9.6415 

-0.9090 

+0.9669 

-1.2501 

6 

+9.7589 

-0.9503 

+1.2555 

-0.7559 

22 

9.6448 

0.9079 

0.9794 

1.2459 

6 

9.7617 

0.9525 

1.2576 

0.7297 

23 

9.6489 

0.9072 

0.9913 

1.2415 

7 

9.7638 

0.9550 

1.2595 

0.7017 

24 

9.6533 

0.9072 

1.0026 

1.2369 

8 

9.7653 

0.9574 

1.2613 

0.6716 

25 

9.6581 

0.9081 

1.0136 

1.2322 

9 

9.7661 

0.9594 

1.2630 

0.6391 

26 

+9.6625 

-0.9101 

+1.0243 

-1.2273 

10 

+9.7666 

-0.9607 

+1.2646 

-0.6038 

27 

9.6665 

0.9128 

1 .0347 

1.2223 

11 

9.7668 

0.9611 

1.2660 

0.5652 

28 

9.6698 

0.9160 

1.0449 

1.2171 

12 

9.7671 

0.9606 

1.2673 

0.5227 

29 

9.6723 

0.9192 

1.0548 

1.2117 

13 

9.7678 

0.9594 

1.2684 

0.4755 

30 

9.6741 

0.9219 

1.0643 

1.2061 

14 

9.7690 

0.9578 

1.2694 

0.4223 

31 

+9.6755 

-0.9239 

+1.0734 

-1.2003 

16 

+9.7708 

-0.9563 

+1.2703 

-0.3614 

Ang.   1 

9.6768 

0.9249 

1.0822 

1.1943 

16 

9.7732 

0.9553 

1.2711 

0.2904 

2 

9.6783 

0.9250 

1.0906 

1.1881 

17 

9.7758 

0.9549 

1.2718 

0.2055 

3 

9.6803 

0.9243 

1.0986 

1.1816 

18 

9.7785 

0.9554 

1.2724 

0.0993 

4 

9.6830 

0.9234 

1.1064 

1.1749 

19 

9.7810 

0.9567 

1.2728 

9.9582 

(9ll«)  5 

+9.6865 

-0.9225 

+1.1140 

-1.1680 

(••O)  20 

+9.7830 

-0.9586 

+1.2731 

-9.7473 

6 

9.6906 

0.9222 

1.1214 

1.1609 

21 

9.7645 

0.9606 

1.2732 

-9.3203 

7 

9.6950 

0.9226 

1.1287 

1.1536 

22 

9.7855 

0.9625 

1.2731 

+9.1443 

8 

9.6994 

0.9239 

1.1358 

1.1460 

23 

9.7860 

0.9639 

1.2729 

9.6891 

9 

9.7035 

0.9262 

1.1427 

1.1382 

24 

9.7863 

0.9645 

1.2726 

9.9237 

10 

+9.7070 

-0.9291 

+1.1493 

• 

-1.1301 

25 

+9.7866 

-0.9641 

+1.2722 

+0.0751 

11 

9.7097 

0.9320 

1.1556 

1.1217 

96 

9.7873 

0.9630 

1.2717 

0.1871 

12 

9.7116 

0.9350 

1.1616 

1.1129 

27 

9.7883 

0.9613 

1.2712 

0.2760 

13 

9.7127 

0.9375 

1.1673 

1.1038 

28 

9.7900 

0.9593 

1.2705 

0.3490 

14 

9.7136 

0.9391 

1.1729 

1.0944 

29 

9.7924 

0.9575 

1.2697 

0.4125 

15 

+9.7143 

-0.9398 

+1.1784 

-1.0847 

30 

+9.7951  , 

-0.9562 

+1.2687 

+0.4674 

16 

+9.7152 

-0.9396 

+1.1837 

-1.0746 

Oct.   1 

+9.7981 

-0.9557 

+1.2676 

+0.5160 

X»- 
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FOB  WA8HINOTON  MBAN  MIDNIGHT. 

Solar  D»j. 
(Rid.  Hoar.) 

Log  A, 

Loj?  B, 

Log  C. 

Log  2>. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

Log2>. 

Oot.        1 

•1-9.7981 

-^.9557 

+1.2675 

+0.5160 

Nov.    16 

+9.8775 

-0.9337 

+1.0309 

+1.2246 

8 

9.8011 

0.9560 

1.2661 

0.5596 

17 

9.8785 

0.9340 

13190 

1.2299 

3 

9.8037 

0.9571 

1.2646 

0.5991 

18 

9.8794 

0.9334 

1.0073 

1.2350 

,        4 

9.8059 

03587 

1.2630 

0.6352 

h       •» 

9.8804 

0.9319 

03952 

1.2399 

(!-•)      6 

9.8074 

0.9604 

1.2613 

0.6686 

(4^)  20 

9.8818 

0.9297 

0.9827 

1.2445 

6 

+9.8084 

-0.9617 

+1.2595 

+0.6993 

21 

+9.8836 

-0.9269 

+0.9698 

+1.9489 

7 

9.8088 

0.9624 

1.2577 

0.7279 

22 

9.8859 

0.9241 

0.9562 

1.2531 

8 

9.8091 

0.9623 

1.2557 

0.7545 

23 

9.8887 

03217 

0.9420 

1.2572 

9 

9.8095 

0.9613 

1.2535 

0.7797 

24 

9.8918 

0.9201 

0.9271 

1.2612 

10 

9.8101 

0.9595 

1.2511 

0.8034 

25 

9.8950 

0.9193 

0.9115 

1.2650 

11 

4-931 1 1 

-0.9572 

+1.2485 

+0.8257 

26 

+9.8981 

-0.9196 

+0.8952 

+1.2687 

12 

9.8127 

0.9548 

1.2458 

0.8467 

27 

9.9009 

0.9206 

0.8781 

1.2722 

13 

9.8149 

0.9527 

1.2430 

0.8666 

28 

9.9032 

0.9220 

03601 

1.2755 

14 

9.8174 

0.9513 

1.2400 

0.8856 

29 

9.9050 

0.9235 

0.8412 

1.2786 

15 

9.8199 

0.9507 

1.2368 

0.9037 

do 

9.9065 

0.9245 

0.8915 

1.2816 

16 

493225 

-0.9510 

+1.2335 

+0.9210 

Deo.       1 

+9.9076 

-0.9248 

+03006 

+1.2844 

17 

93247 

0.9520 

1.2301 

0.9376 

2 

9.9086 

0.9241 

0.7787 

1.2871 

18 

93264 

0.9532 

1.2266 

0.9535 

3 

9.9098 

0.9226 

0.7552 

1.2897 

h       >» 

9.8277 

0.9545 

1.2227 

0.9687 

h        4 

9.91 12 

0.9204 

0.7303 

1.2921 

(9^>    20 

9.8285 

0.9554 

1.2186 

0.9832 

(ft^)     5 

9.9130 

0.9179 

0.7037 

1.9943 

91 

4>9.B290 

-0.9555 

+1.2147 

+0.9970 

6 

+9.9162 

-^.9155 

+03752 

+1.9963 

22 

9.8296 

0.9547 

1.2104 

1.0102 

7 

9.9178 

0.9136 

0.6445 

1.9982 

23 

9.8303 

0.9531 

1.2050 

1.0229 

8 

9.9206 

0.9126 

0.6114 

1.3000 

24 

9.8:)t5 

0.9508 

1.2012 

1.0352 

9 

9.9234 

03126 

03754 

1.3017 

25 

9.8332 

0.9481 

1.1964 

1.0471 

10 

9.9260 

0.9136 

0.5359 

1.3032 

26 

49.8354 

-0.9455 

+1.1914 

+1.0586 

11 

+9.9284 

-0.9152 

+0.4924 

+1.3046 

27 

9.8381 

0.9433 

1.1862 

1.0697 

12 

9.9303 

0.9171 

0.44.38 

1.3058 

28 

9.6412 

0.9419 

1.1808 

1.0804 

13 

9.9319 

03189 

0.3889 

1.3069 

29 

9.8442 

0.9413 

1.1752 

1.0907 

14 

9.9331 

0.9201 

0.32.59 

1 .3078 

30 

9.8471 

0.9417 

1.1694 

1.1006 

15 

9.9342 

03-<206 

0.2520 

1.3086 

31 

4-9.8496 

-0.9426 

+1.1634 

+1.1100 

16 

+9.9353 

-0.9200 

+0.1627 

+1.3093 

Nov.      1 

9.8516 

0.9438 

1.1571 

1.1190 

17 

9.9367 

0.9187 

0.0500 

1.3098 

2 

9.8530 

0.9448 

1.1506 

1.1277 

18 

9.9384 

0.9168 

9.8072 

1.3102 

h        3 

93540 

0.9453 

1.1439 

1.1362 

h       »» 

9.9405 

03147 

9.6589 

1.3104 

(9J0)     4 

9.8547 

0.9450 

].i:)69 

1.1445 

(SJO)  20 

9.9430 

03129 

+9.0914 

1.3105 

5 

4^93554 

-0.9437 

+1.1297 

+1.1526 

21 

+9.9458 

-03118 

-9.3239 

+1.3105 

6 

93563 

0.9416 

1.1222 

1.1605 

22 

9.9488 

0.91 16 

9.7360 

1.3103 

7 

9.8576 

0.9390 

1.1144 

1.1681 

23 

9.9518 

0.9124 

9.9434 

1.3100 

8 

9.8594 

0.9361 

1.1063 

1.1754 

24 

9.9545 

0.9141 

0.0821 

1.3096 

9 

93616 

0.9334 

1.0979 

1.1824 

25 

9.9569 

03103 

0.1885 

1.3091 

10 

49.8G42 

-0.9314 

+1.0893 

+1.1891 

• 

26 

+9.9588 

-0.9188 

-0.2731 

+1.3084 

11 

9.8670 

0.9302 

1.0804 

1.1954 

27 

9.9603 

0.9209 

0.3439 

1 .3076 

12 

9.8697 

0.9299 

1.0711 

1.2016 

28 

9.9614 

0.9223 

0.4045 

1.3066 

13 

9.8723 

0.9305 

1.0614 

1.2076 

29 

9.9624 

0.9229 

0.4577 

1.3055 

14 

9.8744 

0.9316 

1.0514 

1.2134 

30 

9.9635 

0.9226 

0.5049 

l.'3042  ' 

15 

+9.8762 

-0.9328 

+1.0410 

+1.2191 

31 
32 

+9.9647 

-0.9216 

-0.5473 

+1.3028 

16 

+9.8775 

-0.9337 

+1.0302 

+1.2246 

+9.9662 

-0.9200 

-0.5858 

+1.3013 

X=s. 

-  a."(tt 

1 

INDEPENDENT  STAR-NUMBERS,  1893. 


285 


FOB  WASH£N€KrON  MBAF  MlOmGHT. 

flolarDtar. 
(Bid.  Hoar.) 

r 

/ 

a 

H 

I*«^. 

LogJk. 

{ 

Lof<. 

InAro. 

InTima. 

IbAto. 

In  Time. 

In  Are. 

In  Time. 

Jan.   0 

y 

0.0030 

It 
-8.23 

■ 
-^.549 

o   « 

242  52 

h  m 
16  11.5 

O  1 

349  48 

h  m 
23  19.2 

40.8937 

41.3093 

it 
-1.57 

-0.1945 

1 

0.0097 

7.95 

0.5:)0 

243  41 

16  14.7 

348  51  23  15.4 

0.8912 

1.3091 

1.71 

0.2322 

9 

0.0065 

7.09 

0.513 

244  32 

16  18.1 

347  55 

23  11.7 

0.8897 

1.3088 

1.85 

0.2668 

h   3 

0.01 12 

7.44 

0.496 

245  22 

16  21.5 

346  59 

23  7.9 

0.8894 

1.3085 

1.99 

0.2984 

0.0140 

7.24 

0.483 

246  8 

16  24.5 

346  2 

23  4.1 

0.8901 

1.3062 

2.13 

0.3280 

5 

0.0167 

-7.08 

-0.472 

246  46 

16  27.1 

345  5 

23  0.3 

40.8913 

41.3079 

-2.27 

-0.3555 

6 

0.0194 

6.96 

0.464 

247  15 

16  29.0 

344  9 

22  56.6 

0.8927 

1.3076 

2.41 

0.3814 

7 

0.0222 

6.87 

0.458 

247  36 

16  30.4 

343  12 

22  52.8 

0.8937 

1.3072 

2.55 

0.4057 

8 

0.0249 

6.79 

0.453 

247  54 

16  31.6 

342  15 

22  49.0 

0.8939 

1.3068 

2.69 

0.4^84 

9 

0.0277 

6.71 

0.447 

248  9 

16  32.6 

341  18 

22  45.2 

0.8930 

1.3064 

2.82 

0.4499 

10 

0.0304 

-6.60 

-0.440 

248  25 

16  33.7 

340  21 

22  41.4 

40.8911 

41.3060 

-2.95 

-0.4702 

11 

0.0331 

6.46 

0.431 

248  47 

16  35.1 

339  24 

22  37.6 

0.8889 

1.3056 

3.09 

0.4896 

19 

0.0359 

6.28 

0.419 

249  16 

16  37.1 

338  27 

22  33.8 

0.8803 

1.3061 

3.22 

0.5080 

13 

0.0386 

6.07 

0.405 

249  53 

16  39.7 

337  29 

22  29.9 

0.8^ 

1.3047 

3.35 

0.5254 

U 

0.0414 

5.84 

0.389 

250  36 

16  42.4 

336  31 

22  26.1 

0.8822 

1.3042 

3.48 

0.5422 

15 

0.0441 

-5.60 

-0.373 

25124 

16  45.6 

335  33 

22  22.2 

40.8815 

41.3037 

-3.61 

-0.5582 

16 

0.0466 

5.37 

0.358 

252  13 

16  48.9 

334  35 

22  18.3 

0.8819 

1.3032 

3.74 

0.5735 

17 

0.0496 

5.16 

0.344 

252  59 

16  51.9 

333  37 

22  14.5 

0.8834 

1.3027 

3.87 

0.5881 

h   "® 

0.0523 

4.99 

0.333 

253  38 

16  54.5 

332  39 

22  10.6 

0.8855 

1.3021 

3.99 

0.6020 

(S^)  19 

0.0551 

4.86 

0.324 

254  11 

16  56.7 

33141 

22  6.7 

0.8878 

1.3016 

4.12 

0.6154 

20 

0.0576f 

-4.76 

-0.317 

254  36 

16  58.4 

330  42 

22  2.8 

40.8898 

41.3010 

-4.24 

-0.6282 

91 

0.0605 

4.67 

0.311 

254  56 

16  69.7 

329  43 

2158.9 

0.8911 

1.3004 

4.37 

0.6405 

29 

0.0632 

4.50 

0.306 

255  12 

17  0.7 

328  44 

2154.9 

0.8915 

1.2998 

4.49 

0.6524 

23 

0.0660 

4.40 

0.299 

255  31 

17  2.1 

327  45 

21  51.0 

0.8908 

1.2992 

4.61 

0.6638 

24 

0.0687 

4.37 

0.291 

255  53 

17  3.5 

326  46 

21  47.1 

0.8894 

1.2966 

4.73 

0.6748 

2S 

0.0714 

-4.20 

-0.280 

256  22 

17  5.5 

325  47 

21  43.1 

40.8875 

41.2980 

-4.85 

-0.6854 

26 

0.0741 

4.00 

0.267 

256  58 

17  7.9 

324  47 

21  39.1 

0.8856 

1.2974 

4.96 

0.0957 

27 

0.07G9 

3.77 

0.251 

257  42 

17  10.8 

323  48 

2135.2 

0.8843 

1.2967 

5.06 

0.7056 

28 

0.0796 

3.63 

0.235 

258  29 

17  13.9 

322  48 

21  31.2 

0.8838 

1.2961 

5.19 

0.7151 

29 

0.0824 

3.29 

0.219 

259  18 

17  17.2 

321  48 

21  27.2 

0.8846 

1.2954 

5.30 

0.7242 

30 

0.0851 

-3.07 

-0.205 

260  4 

17  20.3 

320  49 

2123.3 

40.8864 

41.2948 

-5.41 

-0.7330 

31 

0.0878 

2.86 

0.192 

260  44 

17  22.9 

319  49 

21  19.3 

0.8890 

1.2941 

5.51 

0.7414 

Feb.   1 

0.0906 

2.74 

0.183 

261  16 

17  25.1 

318  49 

21  15.3 

0.8920 

1.2935 

5.62 

0.7495 

2 

0.0933 

2.64 

0.176 

261  38 

17  26.5 

317  48 

21  11.3 

0.8949 

1.2928 

5.72 

0.7574 

3 

0.0961 

2.56 

0.172 

261  54 

17  27.6 

316  48 

21  7.2 

0.8973 

1.2922 

5.82 

0.7651 

1    :•!•)  4 

0.0968 

-2.52  -0.168 

262  06 

17  28.4 

^315  47 

21  3.1 

40.8988 

41.2915 

-5.92 

-0.7725 

.5 

0.1015 

2.48   0.165 

262  13 

17  28.9 

314  46 

20  59.1 

0.8992 

1.2908 

6.01 

0.7797 

6 

0.1043 

2.42 

0.161 

262  25 

17  29.7 

313  45 

20  55.0 

0.8988 

1.2902 

6.11 

0.7866 

7 

0.1070 

2.33 

0.155 

262  41 

17  30.7 

312  44 

20  50.9 

0.8977 

1.2895 

6.20 

0.7932 

8 

0.1098 

2.20 

0.147 

263  4 

17  32.3 

31142 

20  46.8 

0.8965 

1.2889 

6.29 

0.7995 

9 

0.1 125 

-2.04 

-0.136 

263  35 

17  34.3 

310  40 

20  42.7 

40.8954 

41.2882 

-6.39 

-0.8056 

10 

0.1152 

1.85 

0.123 

26411 

17  36.7 

309  38 

20  38.5 

0.8951 

1.2876 

6.48 

0.81 15 

1      11 

0.1180 

1.65 

0.110 

264  50 

17  39.3 

308  36 

20  34.4 

0.8958 

1.2869 

6.57 

0.8172 

12 

0.1207 

1.45 

0.097 

265  28 

17  41.9 

307  34 

20  30.3 

0.8975 

1.2863 

6.65 

0.8227 

13 

0.1235 

1.27 

0.085 

266  3 

17  44.2 

306  32 

20  26.1 

0.9000 

1.2856 

6.73 

0.8280 

14 

0.1262 

-1.14 

-0.076 

266  31 

17  46.1 

30529 

20  21.9 

40.9031 

41.2850 

-6.81 

-0.8331 
-0.8380 

15 

0.1280 

-1.03  i  -0.069 

266  53 

17  47.5 

304  27 

20  17.8 

40.9063 

4-1.2844 

-6.89 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

Solar  Day. 
(SUI.Honr.) 

T 

/ 

a 

B 

I*«5r. 

IiogA. 

i 

I«Ki. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

InTima. 

Feb.  15 

y 

0.1289 

-l''03 

a 
-0.069 

266  53 

h  m 
17  47.5 

304^*  27 

h  m 
20  17.8 

+0.9063 

4-1.2844 

if 
-6.89 

-0.8380 

16 

0.1317 

0.96 

0.064 

267  7 

17  48.5 

303  24 

20  13.6 

0.9092 

1.2838 

6.97 

0.8427 

17 

0.1344 

0.91 

0.061 

267  17 

17  49.1 

302  21 

20  9.4 

0.9112 

1 .2832 

7.04 

0.8472 

b   *^ 

0.1372 

0.87 

0,058 

267  25 

17  49.7 

301  18 

20  5.2 

0.9128 

1.2826 

7.11 

0.a')l6 

(10.0)  19 

0.1399 

0.81 

0.054 

267  35 

17  50.3 

300  15 

20  1.0 

0.9124 

1.2820 

7.18 

0.8558 

20 

0.1426 

-0.73 

-0.049 

267  49 

17  51.3 

299  12 

19  56.8 

+0.9117 

+1.2814 

-7.24 

-0.8598 

21 

0.1454 

0.62 

0.041 

268  9 

17  52.6 

298  9 

19  52.6 

0.9105 

1.2809 

7.30 

0.8637 

22 

0.1481 

0.47 

0.031 

268  37 

17  54.5 

297  6 

19  48.4 

0.9094 

1.2H03 

7.36 

0.8674 

23 

0.1509 

0.29 

0.019 

269  11 

17  56.7 

296  2 

19  44.1 

0.9087 

1.2798 

7.42 

0.8709 

24 

0.1536 

-0.08 

-0.005 

269  48 

17  59.2 

294  58 

19  39.9 

0.9089 

1.2793 

7.48 

0.8742 

25 

0.1563 

+0.12 

+0.008 

270  27 

18  1.8 

293  54 

19  35.6 

+0.9101 

+1.2788 

-7.53 

-0.8774 

26 

0.1591 

0.31 

0.021 

271  0 

18  4.0 

292  50 

19  31.3 

0.9122 

1.2784 

7.58 

0.8805 

27 

0.I6I8 

0.48 

0.032 

271  30 

18  6.0 

291  46 

1927.1 

0.9150 

1 .2779 

7.63 

0.88:14 

28 

0.1646 

0.60 

0.040 

271  52 

18  7.5 

290  42 

19  22.8 

0.9180 

1.2775 

7.68 

0.8861 

Mar.   1 

0.1673 

0.68 

0.045 

272  5 

18  8.3 

289  38 

19  18.5 

0.9209 

1.2771 

7.73 

0.8886 

2 

0.1700 

+0.72 

+0.048 

272  12 

18  8.8 

288  34 

19  14.3 

+0.9232 

+1.2767 

-7.77 

-0.8910 

3 

O.I7t» 

0.74 

0.049 

272  15 

18  9.0 

287  29 

19  9.9 

0.9246 

1.2763 

7.81 

0.8932 

4 

0.1755 

0.75 

0.050 

272  17 

18  9.1 

286  24 

19  5.6 

0.9250 

1.2759 

7.85 

0.8953 

(11.0)  6 

0.1783 

0.77 

0.051 

272  21 

18  9.4 

285  19 

19  1.3 

0.9246 

1.2755 

7.89 

0.8973 

0.1810 

0.82 

0.054 

272  30 

18  10.0 

284  14 

18  56.9 

0.9235 

1.2752 

7.93 

0.8992 

7 

0.1837 

+0.91 

+0.061 

272  46 

18  11.1 

283  10 

18  52.6 

+0.9221 

+1.2749 

-7.96 

-0.9009 

8 

0.1864 

1.03 

0.069 

273  9 

18  12.6 

282  5 

18  48.3 

0.9210 

1.2747 

7.99 

0.9024 

9 

0.1892 

1.10 

0.079 

273  37 

18  14.5 

281  0 

18  44.0 

0.9205 

1.2744 

8.02 

0.9038 

10 

0.1919 

1.36 

0.091 

274  8 

18  16.5 

279  55 

18  39.7 

0.9208 

1.2742 

8.04 

0.9051 

11 

0.1946 

1.53 

0.102 

274  37 

18  18.5 

278  50 

18  35.3 

0.9221 

1.2739 

8.06 

0.9063 

12 

0.1973 

+  1.69 

+0.113 

275  5 

18  20.3 

277  45 

18  31.0 

+0,9242 

+1.2737 

-8.08 

-0.9073 

13 

0.2000 

1.82 

0.121 

275  26 

18  21.7 

276  40 

18  26.7 

0.9269 

1.2736 

8.09 

0.9081 

14 

0.2028 

I.9I 

0.127 

275  40 

18  22.7 

275  35 

18  22.3 

0.9295 

1.2735 

8.11 

0.9088 

15 

0.2056 

1.97 

0.131 

275  49 

18  2.3.3 

274  30 

18  18.0 

0.9318 

1.2734 

8.12 

0.9094 

16 

0.2083 

2.00 

0.133 

275  53 

18  23.5 

273  25 

18  13.7 

0.9334 

1.2733 

8.13 

0.9099 

17 

0.2110 

+2.02 

+0.135 

275  56 

18  23.7 

272  20 

18  9.3 

+0.9340 

+1.2733 

-8.13 

-0.9102 

18 

0.2138 

2.04 

0.136 

276  1 

18  24.1 

271  15 

18  5.0 

0.9338 

1.2733 

8.14 

0.9104 

19 

0.2165 

2.10 

0.140 

276  10 

18  24.7 

270  10 

18  0.7 

0.9327 

1.2732 

8.14 

0.9105 

<19.0)  21 

0.2193 

2.18 

0.145 

276  27 

18  25.8 

269  5 

17  56.3 

0.9312 

1.2732 

8.14 

0.9105 

0.2220 

2.30 

0.153 

276  50 

18  27.3 

268  0 

17  52.0 

0.9296 

1.2732 

8.14 

0.9104 

22 

0.2247 

+2.46 

+0.164 

277  19 

18  29.3 

266  65 

17  47.7 

+0.9285 

+1.2733 

-8.13 

-0.9103 

23 

0.2275 

2.65 

0.177 

277  63 

18  31.5 

265  50 

17  43.3 

0.9281 

1.2734 

8.13 

0.9098 

24 

0.2302 

2.85 

0.190 

278  27 

18  33.8 

264  45 

17  39.0 

0.9286 

1.2735 

8.11 

0.9093 

25 

0.2330 

3.03 

0.202 

278  59 

18  35.9 

26341 

17  34.7 

0.9302 

1.2736 

8.10 

0.9085 

26 

0.2357 

3.20 

0.213 

279  25 

18  37.7 

262  37 

17  30.5 

0.9322 

1.2737 

8.08 

0.9076 

27 

0.2384 

+3.32 

+0.221 

279  44 

18  38.9 

26132 

17  26.1 

+0.9346 

+  1.2739 

-8.06 

-0.9066 

2d 

0.2412 

3.41 

0.227 

279  56 

18  39.7 

260  28 

17  21.9 

0.9369 

1 .274 1 

8.04 

0.9055 

29 

0.2439 

3.46 

0.t^3l 

280  2 

18  40.1 

259  24 

17  17.6 

0.9385 

1.2743 

8.02 

0.9043 

30 

0.2467 

3.48 

0.232 

280  5 

18  40.3 

358  20 

17  13.3 

0.9394 

1.2745 

8.00 

0.9030 

31 

0.2494 

3.49 

0.233 

280  6 

18  40.4 

257  16 

17  9.1 

0.9392 

1.2748 

7.97 

0.9016 

Apr.   1 

0.2521 

+3.50 

+0.233 

280  II 

18  40.7 

256  12 

17  4.8 

+0.9382 

+1.2751 

-7.94 

-0.9001 

2 

0.2549 

+3.54 

+0.236 

280  20 

18  41.3 

d56  8 

17  0.5 

+0.9366 

+1.2764 

-7.91 

-0.8984 
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FOB  WASHINGTOK  MEAT^  MIDNIGHT. 

8olftrD»7. 
(Sid.  Hoar.) 

r 

f 

a 

H 

^^g. 

Lor  A. 

i 

LoRi. 

In  Are. 

In  Time. 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

Apr.   1 

0.2521 

-¥3.50 

a 
+0.233 

0    / 

280  11 

h  m 
18  40.7 

256'' 12 

h  m 
17  4.8 

+0.9382 

+1.2751 

It 
-7.94 

-0.9001 

2 

0.2549 

3.54 

0.236 

280  20 

18  41.3 

255  8 

17  0.5 

0.9:)66 

1.2754 

7.91 

0.8984 

3 

0.2576 

3.62 

0.241 

280  36 

18  42.4 

254  4 

16  56.3 

0.9346 

1.2757 

7.88 

0.8965 

,»   < 

0.2604 

3.73 

0.249 

280  59 

18  43.9 

253  1 

16  52.1 

0.9328 

1.2761 

7.84 

0.8944 

(13««>  5 

0.2631 

3.88 

0.259 

281  27 

18  45.8 

25158 

16  47.9 

0.9317 

1.2765 

7.80 

0.8922 

6 

0.2656 

-1-4.05 

+0.270 

281  58 

18  47.9 

250  54 

16  43.6 

+0.9314 

+  1.2769 

-7.76 

-0.8898 

7 

0.2686 

4.23 

0.282 

282  29 

18  49.9 

249  51 

16  39.4 

0.9322 

1.2773 

7.72 

0.8873 

8 

0.27  in 

4.40 

0.293 

282  57 

18  51.8 

248  48 

16  35.2 

0.9337 

1.2777 

7.67 

0.8847 

9 

0.2741 

4.55 

0.303 

283  19 

18  53.3 

247  45 

16  31.0 

0.9357 

1.2781 

7.62 

0.8820 

10 

0.2768 

4.67 

0.311 

283  35 

18  54.3 

246  42 

16  26.8 

0.9378 

1.2786 

7..'>7 

0.8792 

1) 

0.2795 

+4.74 

+0.316 

283  46 

18  55.1 

245  40 

16  22.7 

+0.9396 

+1.2791 

-7.52 

-0.8763 

12 

0.2823 

4.79 

0.319 

283  52 

18  55.5 

244  38 

16  18.5 

0.9408 

1.2796 

7.47 

0.8732 

13 

0.2850 

4.82 

0.321 

283  58 

18  55.9 

243  36 

16  14.4 

0.9410 

1.2801 

7.41 

0.8699 

14 

0.2878 

4.86 

0.324 

284  6 

18  56.4 

242  34 

16  10.3 

0.9404 

1.2806 

7.35 

0.8664 

15 

0.2905 

4.91 

0.327 

284  18 

18  57.2 

241  32 

16  6.1 

0.9390 

1.2811 

7.29 

0.8627 

16 

0.2932 

+5.01 

+0.3.34 

284  37 

18  58.5 

240  31 

16  2.1 

+0.9372 

+1.2816 

-7.23 

-0.8590 

17 

0.2960 

5.12 

0.341 

285  4 

19  0.3 

239  30 

15  58.0 

0.9354 

1.2821 

7.17 

0.8551 

18 

0.2987 

5.29 

0.35:} 

285  37 

19  2.5 

238  29 

15  53.9 

0.9340 

1.2827 

7.10 

0.8510 

19 

0.3015 

5.50 

0.367 

286  14 

19  4.9 

237  28 

15  49.9 

0.9334 

1.2833 

7.03 

0.8468 

90 

0.3042 

5.71 

0.381 

286  53 

19  7.6 

236  27 

15  45.8 

0.9338 

1.2839 

6.96 

0.8424 

(tAlm)  21 

0.3069 

+5.93 

+0.395 

287  29 

19  9.9 

235  27 

1541.8 

+0.9350 

+1.2845 

-6.69 

-0.8378 

22 

0.3097 

6.12 

0.408 

287  59 

19  11.9 

234  27 

15  37.8 

0.9370 

1.2851 

6.81 

0.8330 

23 

0.3124 

6.28 

0.419 

288  23 

19  13.5 

233  26 

15  33.7 

0.9392 

1.2857 

6.73 

0.8281 

24 

0.3152 

6.40 

0.427 

288  40 

19  14.7 

232  26 

15  29.7 

0.9413 

1.2863 

6.65 

0.8230 

25 

0.3179 

6.49 

0.4:i3 

288  51 

19  15.4 

2:)126 

15  25.7 

0.0428 

1.2869 

6.57 

0.8177 

26 

0.3206 

+6.54 

+0.436 

288  58 

19  15.9 

230  27 

1521.7 

+0.9436 

+1.2875 

-6.49 

-0.8)22 

27 

0.3233 

6.58 

0.439 

289  5 

19  16.3 

229  28 

15  17.8 

0.9436 

1.2882 

6.40 

0.8065 

28 

0.3261 

6.62 

0.441 

289  16 

19  17.1 

228  29 

15  13.9 

0.9425 

1.2888 

6.31 

0.8006 

29 

0.3288 

6.68 

0.445 

289  30 

19  18.0 

227  30 

15  10.0 

0.9410 

1.2895 

6.22 

0.7945 

30 

0.3315 

6.77 

0.451 

289  52 

19  19.5 

226  31 

15  6.1 

0.9392 

1.2901 

6.13 

0.7883 

Hfty  1 

0.3342 

+6.90 

+0.460 

290  21 

19  21.4 

225  32 

15  2.1 

+0.9376 

+1.2907 

-6.04 

-0.7819 

2 

0.3370 

7.07 

0.471 

290  55 

19  23.7 

224  33 

14  58.2 

0.9366 

1.2913 

5.95 

0.7752 

3 

0.3397 

7.26 

0.484 

29131 

19  26.1 

223  35 

14  54.3 

0.9365 

1.2920 

5.86 

0.7682 

4 

0.3425 

7.47 

0.498 

292  7 

19  28.5 

222  37 

14  60.5 

0.9374 

1.2926 

6.77 

0.7609 

5 

0.3452 

7.68 

0.512 

292  40 

19  30.7 

92139 

14  46.6 

0.9392 

1.2932 

5.67 

0.7534 

(IM)  6 

0.3479 

+7.87 

+0.525 

293  8 

19  32.5 

22041 

14  42.7 

+0.9415 

+1.9939 

-6.57 

-0.7457 

7 

0.3507 

8.02 

0.535 

293  27 

19  33.8 

219  43 

14  38.9 

0.9440 

1.2945 

6.47 

0.7377 

8 

0.3534 

8.14 

0.543 

293  42 

19  34.8 

218  46 

14  35.1 

0.9461 

1.2951 

5.36 

0.7294 

9 

0.3562 

8.23 

0.549 

293  54 

19  35.6 

217  49 

14  31.3 

0.9476 

1.2957 

5.25 

0.7209 

10 

0.3589 

8.30 

0.553 

294  4 

19  36.3 

216  52 

14  27.5 

0.9484 

1.2963 

5.15 

0.7121 

11 

0.3616 

+8.37 

+0.558 

294  17 

19  37.1 

215  56 

14  23.7 

+0.9483 

+1.2969 

-5.05 

-0.7030 

12 

0.3644 

8.45 

0.563 

294  34 

19  38.3 

215  0 

14  20.0 

0.9476 

1.2975 

4.94 

0.6936 

13 

0.3671 

8.56 

0.571 

294  59 

19  39.9 

214  4 

14  16.3 

0.9465 

1.2981 

4.83 

0.6839 

14 

0.3699 

8.71 

0.581 

295  30 

19  42.0 

213  8 

14  19.5 

0.9454 

1.2986 

4.72 

0.6738 

15 

0.3720 

8.89 

0.503 

296  6 

19  44.4 

212  12 

14  8.8 

0.9447 

1.2992 

4.61 

0.6633 

16 

0.3753 

+9.12 

+0.008 

296  49 

19  47.3 

211  16 

14  5.1 

+0.9450 

+1.2998 

-4.50 

-0.6895 

17 

0.3781 

+9.37 

+0.625 

297  31 

19  60.1 

210  20 

14  1.3 

+0.9463 

+1.3003 

^.39 

-0.6412 
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Solar  Day. 
(Sid.  Hoar.) 


May  17 
18 
19 

(16dO)  21 

22 
23 
24 
25 
26 

27 

28 
29 
30 
31 

Jfuie  1 
2 
3 

atJO)  5 

6 
7 
8 
9 
10 

n 

12 
13 
14 
15 

16 
17 
18 

(18««)  20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

Jaly  I 
2 


y 

0.3781 
0.3808 
0.3836 
0.3863 
0.3890 

0.3918 
0.3945 
0.3973 
0.4000 
0.4027 

0.4055 
0.4082 
0.4110 
0.4137 
0.4164 

0.4192 
0.4219 
0.4247 
0.4274 
0.4301 

0.4329 
0.4356 
0.4384 
0.4411 
0.4438 

0.4465 
0.4493 
0.4520 
0.4547 
0.4574 

0.4602 
0.4629 
0.4657 
0.4684 
0.4711 

0.4739 
0.4766 
0.4794 
0.4821 
0.4848 

0.4876 
0.4903 
0.4931 
0.4958 
0.4985 

0.5013 
0.6040 


In  Arc.  I  In  Time. 


+  9.37 

9.62 

9.86 

10.07 

10.24 

+10.37 
10.46 
10.53 
10.61 
10.70 

+10.80 
10.95 
11.15 
11.37 
11.60 

+11.84 
12.06 
12.25 
12.42 
12.54 

+12.65 
12.74 
12.83 
12.96 
13.12 

+13.32 
13.55 
13.82 
14.09 
14.35 

+14.59 
14.79 
14.95 
15.11 
15.18 

+15.27 
15.35 
15.47 
15.62 
15.80 

+16.02 
16.27 
16.51 
16.75 
16.95 

+17.13 
+17.27 


8 

+0.625 
0.641 
0.667 
0.671 
0.683 

+0.691 
0.697 
0.702 
0.707 
0.713 

+0.720 
0.730 
0.743 
0.758 
0.773 

+0.789 
0.804 
0.817 
0.828 
0.836 

+0.843 
0.849 
0.855 
0.864 
0.875 

+0.888 
0.903 
0.921 
0.939 
0.957 

+0.973 
0.986 
0.997 
1.007 
1.012 

+1.018 
1.023 
1.031 
1.041 
1.053 

+1.067 
1.085 
1.101 
1.117 
1.130 

+1.142 
+1.151 


In  Arc. 


297  31 

298  10 

298  44 

299  11 
299  30 

299  44 

299  54 

300  5 
300  18 

300  37 

301  1 

301  32 

302  7 

302  44 

303  20 

303  51 

304  17 
304  36 

304  50 

305  0 

30510 
305  21 

305  38 

306  0 

306  28 

307  2 

307  39 
30815 

308  48 

309  16 

309  37 

309  51 

310  I 
310  7 
310  14 

310  23 
310  36 

310  55 

311  18 

311  46 

312  14 
31241 

313  4 
313  22 
313  33 

313  40 
313  43 


In  Time. 


h  m 
19  50.1 

19  52.7 

19  54.9 

19  56.7 

19  58.0 

19  58.9 

19  59.6 

20  0.3 
20  1.2 
20  2.5 

20  4.1 
20  6.1 
20  8.5 
20  10.9 
20  13.3 

20  15.4 
20  17.1 
20  18.4 
20  19.3 
20  20.0 

20  20.7 
20  21.4 
20  22.5 
20  24.0 
20  25.9 

20  28.1 
20  30.6 
20  33.0 
20  35.2 
20  37.1 

20  38.6 
20  39.4 
20  40.1 
20  40.5 
20  40.9 

20  41.5 
20  42.4 
20  43.7 
20  45.2 
20  47.1 

20  48.9 
20  50.7 
20  62.3 
20  53.5 
20  54.2 

20  54.7 
20  54.9 


In  Arc. 


InTiiBA. 


210  20 
209  25 
208  30 
207  35 
206  40 

205  45 
204  50 
203  55 
203  1 
202  6 

201  12 
200  18 
199  24 
198  30 
197  36 

196  43 
195  50 
194  57 
194  4 
193  11 

19218 
19125 
190  32 
189  39 
188  46 

187  53 
187  0 
186  7 
185  15 
184  22 

183  30 
182  37 
18145 
180  52 
180  0 

179  7 
178  15 
177  22 
176  30 
175  37 

174  45 
173  62 
173  0 
172  7 
171  15 

170  22 
16929 


h  m 
14  1.3 

13  57.7 

13  54.0 

13  50.3 

13  46.7 

13  43.0 
13  39.3 
13  35.7 
13  32.1 
13  28.4 

13  24.8 
13  21.2 
13  17.G 
13  14.0 
13  10.4 

13  6.9 
13  3.3 
12  59.8 
1256.3 
12  52.7 

12  49.2 
12  45.7 
12  42.1 
12  38.6 
12  35.1 

12  31.5 
12  28.0 
12  24.5 
J2  21.0 
12  17.5 

12  14.0 
12  10.5 
12  7.0 
12  3.5 
12  0.0 

11  56.5 
1 1  53.0 
1 1  49.5 
1 1  46.0 
1 1  42.5 

11  39.0 
II  35.5 
1 1  32.0 
11  28.5 
11  25.0 

11  21.5 
11  17.9 


^gg. 


+0.9463 
0.9485 
0.9512 
0.9543 
0.9572 

+0.9597 
0.9614 
0.9621 
0.9621 
0.9617 

+0.9610 
0.9606 
0.9607 
0.9618 
0.9639 

+0.9667 
0.9700 
0.9734 
0.9765 
0.9790 

+0.9809 
0.9819 
0.9824 
0.9827 
0.9630 

+0.9838 
0.9854 
0.9879 
0.9910 
0.9947 

+0.9987 
1.0025 
1.0058 
1.0084 
1.0104 

+1.0114 
1.0120 
1.0I*<26 
1.0132 
1.0144 

+  1.0164 
1.0192 
1.0226 
1.0263 
1.0301 

+1.0337 
+1.0367 


T^gk, 


+1.3003 
1.3009 
1.3014 
1.3020 
1.3025 

+1.30.30 
1.3035 
1 .3040 
1.3044 
1.3049 

+1.3053 
1 .3057 
1.3061 
1 .3065 
1.3069 

+1.3072 
1.3076 
1.3079 
1.3082 
1.3085 

+1.3088 
1.3090 
1.3092 
1.3094 
1.3096 

+1.3098 
1.3099 
1.3101 
1.3102 
1.3103 

+1.3104 
1.3105 
1.3105 
1.3106 
1.3106 

+1.3105 
1.3105 
1.3104 
1.3104 
1.3103 

fl.8I02 
1.3101 
1.3100 
1 .3098 
1.3096 

+1 .3094 
+1.3092 


LoK<. 


it 
-4.391 

4.27 

4.15 

4.03 

3.91 

-3.79 
3.67 
3.55 
3.42 
3.29 

-3.17 
3.04 
2.92 
2.79 
2.67 

-2.54 
2.41 
2.28 
2.15 

2.02 

-1.88 
1.75 
1.62 
1.48 
1.85 

-1.21 
1.08 
0.94 
0.81 
0.67 

-0.54 
0.40 
0.27 

-0.13 
0.00 

+0.14 
0.27 
0.41 
0.54 
0.67 

40.81 
0.94 
1.08 
1.21 
1.34 

+1.48 
+1.61 


-0.6412 
0.6295 
0.6175 
0.6051 
0.5920 

-0.5783 
0.5641 
0.5494 
0.5342 
0.5185 

-0.5019 
0.4843 
0.4656 
0.4459 
0.4252 

-0.4039 
0.3611 
0.3571 
0.3313 
0.3037 

-0.2743 
0.2428 
0.2083 
0.1709 
0,1297 

-0.0843 
0.0334 
9.9762 
9.9093 
9.8302 

-9.7331 

9,6079 

9.4323 

-9.1303 

+6.0990 

+9.1335 
9.4.)38 
9.6094 
9.7441 
9.8305 

+9.9093 
9.9763 
0.0334 
0.0841 
0.1295 

+0.1705 
+0.2080 
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f 

a 

H 

Solar  D»y. 
(SliLHoor.) 

T 

w 

I^^. 

Los*. 

i 

l^tLi. 

1 

1 

IbAzo. 

In  Time. 

InAro. 

In  Time. 

In  Are. 

In  Time. 

y 

tt 

■ 

O    f 

h  m 

d  f 

h  m 

// 

Jnly   1 

0.5013 

+17.13 

+1.149 

313  40 

90  54.7 

170  99 

1191.5 

+1.0337 

+1.3094 

+1.48 

+0.1705 

« 

0.5040 

17.97 

1.151 

313  43 

90  54.9 

169  99 

11  17.9 

1.0367 

1.3099 

1.61 

0.9080 

•      3 

0.5068 

17.38 

1.159 

313  46 

90  55.1 

168  36 

11  14.4 

1.0399 

1.3090 

1.75 

0.9493 

4 

0.5095 

17.48 

1.165 

313  50 

90  55.3 

167  43 

11  10.9 

1.0409 

1.3087 

1.88 

0.97:J8 

5 

0.5199 

17.57 

1.171 

313  58 

90  55.9 

166  50 

11  7.3 

1.0491 

1.3084 

9.01 

0.3039 

j  (19^)  6 

0.5150 

•I-17.68 

+1.179 

314  11 

90  56.7 

165  57 

11  3.8 

+1.0431 

+1.3081 

+9.14 

+0.3306 

,       7 

0.5177 

17.89 

1.188 

314  30 

90  58.0 

165  4 

11  0.3 

1.C449 

1.3078 

9.97 

0.:)d64 

8 

0.5^205 

18.00 

1.900 

314  53 

90  59.5 

164  11 

10  56.7 

1.0456 

1.3075 

9.40 

0.-3806 

9 

0.5939 

18.93 

1.915 

315  19 

91  1.3 

163  18 

10  53.9 

L0476 

1.3079 

9.53 

0.4034 

10 

0.5959 

18.47 

1.931 

315  45 

91  3.0 

169  94 

10  49.6 

1.0503 

1.3069 

9.66 

0.4948 

11 

0.5987 

4-18.74 

+  1.949 

316  8 

91  4.5 

101  31 

10  46.1 

+1.0637 

+1.3065 

+9.79 

+0.4451 

12 

0.5314 

19.00 

1.967 

316  96 

91  5.7 

160  37 

10  49.5 

1 .0575 

1.3061 

9.09 

0.4645 

13 

0.5:)49 

19.94 

1.98:) 

316  :)8 

91  6.5 

159  43 

10  38.9 

1.0615 

1  .:i057 

3.05 

0.4898 

14 

0.5369 

19.44 

1.996 

316  45 

91  7.0 

158  49 

10  35.3 

1.0653 

1.305:) 

3.17 

0.5005 

15 

0.5396 

19.61 

1.307 

316  47 

91  7.1 

157  55 

10  31.7 

1.0687 

1.3049 

3.30 

0.5179 

16 

0.5494 

+19.73 

+1.315 

316  46 

91  7.1 

157  1 

10  98.1 

+  1.0715 

+1.3044 

+3.49 

+0.5:)31 

17 

0.5451 

19.83 

1.399 

316  46 

91  7.1 

156  7 

10  94.5 

1.0735 

1.3040 

3.54 

0.5483 

18 

0.5479 

19.89 

1.39G 

316  47 

91  7.1 

155  13 

10  90.9 

1.0749 

1.3035 

3.66 

0.5630 

19 

0.5506 

19.96 

1.331 

316  59 

91  7.4 

154  18 

10  17.9 

1.0758 

1.3031 

3.78 

0.5779 

90 
(9«^)9I 

0.5533 

90.05 

1.337 

317  3 

91  8.9 

15:194 

10  13.6 

1.0766 

1.3096 

3.90 

0.5910 

0J)561 

+90.17 

+1.345 

317  17 

91  9.1 

159  99 

10  0.9 

+1.0776 

+1.3091 

+4.09 

+0.6049 

99 

0.5588 

90.33 

1.355 

317  34 

91  10.3 

15135 

10  6.3 

1.0769 

1.3016 

4.14 

0.6168 

93 

0.5616 

90.59 

1.368 

317  53 

91  11.5 

150  40 

10  9.7 

1.0808 

1.3010 

4.96 

0.6988 

94 

0.5643 

90.74 

1.383 

318  11 

91  19.7 

149  45 

9  59.0 

1.0839 

1.3004 

4.37 

0.6401 

95 

0.5670 

90.96 

1.397 

318  96 

91  13.7 

148  50 

9  55.3 

1.0863 

1.9999 

4.48 

0.6511 

96 

0.5698 

+91.17 

+1.411 

318  36 

91  14.4 

147  54 

9  51.6 

+1.0897 

+1.9993 

+4.59 

+0.6618 

97 

0.5795 

91.37 

1.495 

318  41 

91  14.7 

146  59 

9  47.9 

1.0931 

1.9988 

4.70 

0.6793 

98 

0.5753 

91.54 

1.436 

318  41 

91  14.7 

146  3 

9  44.9 

1.0963 

1.9989 

4.81 

0.6895 

99 

0.5780 

91.67 

1.445 

318  38 

91  14.5 

145  8 

9  40.5 

1.0991 

1.9976 

4.99 

0.6994 

30 

0.5807 

91.75 

1.450 

318  35 

91  14.3 

144  19 

9  36.8 

1.1013 

1.9970 

5.03 

0.7019 

31 

0.5834 

+91.89 

+1.465 

318  39 

91  14.1 

143  16 

9  33.1 

+1.1030 

+1.9964 

+6.14 

+0.7110 

Aug.   1 

0.5869 

91.89 

1.459 

318  33 

91  14.9 

149  19 

9  99.3 

1.1049 

1.9958 

5.94 

0.7197 

9 

0.5889 

91.96 

1.464 

318  39 

91  14.6 

14193 

9  95.5 

1.1050 

1.9959 

5.35 

0.7981 

3 

0.5916 

99.06 

1.471 

31850 

91  15.3 

140  96 

9  91.7 

1.1058 

1.9946 

5.45 

0.7361 

4 

(91^)  5 

0.5943 

99.90 

1.480 

319  4 

91  16.3 

139  99 

9  17.9 

1.1070 

1.9940 

5.55 

0.7439 

0.5971 

+99.39 

+  1.493 

319  91 

91  17.4 

138  39 

9  14.1 

+1.1066 

+  1.9934 

+5.65 

+0.7515 

6 

0.5998 

99.59 

I.50G 

319  38 

91  18.5 

137  35 

9  10.3 

1.1109 

1.9997 

5.74 

0.7589 

7 

0.6096 

99.89 

1.591 

319  54 

91  19.6 

136  37 

9  6.5 

1.1136 

1.9991 

5.84 

0.7669 

8 

0.605:} 

93.06 

1.537 

390  6 

91  90.4 

135  40 

9  9.7 

1.1167 

1.9915 

5.93 

0.7733 

9 

0.6080 

93.98 

1.559 

390  13 

9190.9 

134  49 

8  58.8 

1.1901 

1.9908 

6.09 

0.7801 

10 

0.6108 

+93.46 

+1.564 

390  15 

91  91.0 

133  44 

8  54.9 

+1.1934 

+1.9909 

+6.11 

+0.7866 

11 

0.6135 

93.61 

1.574 

390  14 

91  90.9 

139  46 

851.1 

1.1969 

1.9805 

6.90 

0.7999 

19 

0.6163 

93.71 

1.581 

390  10 

91  90.7 

131  48 

8  47.9 

1.1985 

1.9889 

6.99 

0.7990 

13 
14 

0.6190 

93.78 

1.585 

390  5  9190.3| 

130  49 

8  43.3 

1.1301 

1.9883 

6.38 

0.8048 

0.6917 

93.89 

1.589 

390  9 

91  90.1 

199  50 

8  39.3 

1.1313 

1.9877 

6.46 

0.8104 

15 

0.6945 

+93.66 

+1.599 

590  9 

91  90.1 

198  51 

695.4 

+1.1390 

+1.9871 

+6.54 

+0.8150 

16 

0.6979 

+93.91 

+1.694 

390  6 

9190.4 

197  59 

8  31.5 

+1.1395 

+1.9865 

+6.69 

+0.8919 

19 
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FOE  WASHINGTON  MEAN  MIDNIOHT. 

/ 

a 

H 

Solar  Day. 
(Sid.  Hoot.) 

T 

1 

w 

I«o«^. 

Log*. 

i 

"^Vii. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

y 

// 

■ 

0         1 

h    m 

O       1 

h    m 

ti 

Aug.     16 

0.6272 

+23.91 

+  1.594 

320    6 

21  20.4 

127  52 

8  31.5 

+1.1325 

+1 .2865 

+6.62 

+0.8212 

17 

0.6300 

23.99 

1.599 

320  15 

21  21.0 

126  53 

8  27.5 

1.13.30 

1.2859 

6.70 

0.8263 

18 

0.6327 

24.10 

1.607 

320  26 

2121.7 

125  54 

8  23.6 

1.1338 

1.2853 

6.78 

0.8312 

u    »9 

0.6354 

24.24 

1.616 

320  40 

2122.7 

124  54 

8  19.6 

1. 1350 

1.2847 

6.86 

0.8360 

(93.0)  90 

0.6382 

24.42 

1.628 

320  53 

21  23.5 

123  55 

8  15.7 

1.1368 

1.2841 

6.94 

0.8406 

31 

0.6409 

•1-24.61 

+1.641 

321    4 

21  24.3 

122  55 

811.7 

+I.I390 

+  1.2836 

+7.01 

+0.8450 

22 

0.6437 

24.79 

1.653 

321  11 

21  24.7 

12154 

8   7.6 

1.1416 

1.2830 

7.08 

0.8493 

23 

0.6464 

24.97 

1.665 

321  13 

21  24.9 

120  64 

8    3.6 

1.1444 

1.2824 

7.15 

0.6534 

24 

0.6491 

25.11 

1.674 

321  12 

2124.8 

119  5:1 

7  59.5 

1.1469 

1.2819 

7.21 

08573 

25 

0.6519 

25.22 

1.681 

321    8 

21  24.5 

118  52 

7  55.5 

1.1491 

1.2813 

7.27 

0.8611 

26 

0.6546 

+25.27 

+1.685 

321    2 

2124.1 

117  51 

7  51.4 

+1.1508 

+1.2808 

+7.33 

+0.8647 

27 

0.6574 

25.32 

1.688 

320  57 

2123.8 

116  50 

7  47.4 

1.1519 

1.2802 

7.39 

0.8682 

28 

0.6601 

25  35 

1.690 

320  55 

21  23.7 

115  49 

7  43.3 

1.1527 

1.2797 

7.45 

0.8716 

29 

0.6628 

25.39 

1.693 

320  58 

2123.9 

114  48 

7  39.2 

1.1531 

1.2792 

7.50 

0.8748 

30 

0.6656 

25.45 

1.697 

321    4 

2124.3 

113  46 

7  35.1 

1.1535 

1.2787 

7.55 

0.8778 

31 

0.6683 

+25.54 

+1.703 

321  14 

21  24.9 

113  44 

7  30.9 

+1.1541 

+1.2783 

+7.60 

+0.8807 

Sept     1 

0.6711 

25.66 

1.711 

32127 

21  25.8 

111  42 

7  26.8 

1.1549 

1.2779 

7.64 

0.8835 

2 

0.G738 

25.85 

1.723 

321  42 

2126.8 

110  40 

7  22.7 

1.1564 

1.2775 

7.69 

C.886I 

h       3 

0.6765 

26.04 

1.736 

321  86 

21  27.7 

109  38 

7  18.5 

1.1584 

1.2771 

7.73 

0.8885 

(93««)    4 

0.6793 

26.25 

1.750 

322   7 

2128.5 

106  36 

714.4 

1.1607 

1.2767 

7.77 

0.8908 

6 

0.6820 

+26.45 

+1.763 

322  14 

2128.9 

107  33 

710.2 

+1.1632 

+1.2763 

+7.81 

+0.8930 

6 

0.6848 

26.62 

1.775 

322  16 

3129.1 

106  30 

7    6.0 

1.1658 

1.2759 

7.85 

0.8951 

7 

0.6875 

26.74 

1.783 

322  15 

2129.0 

105  27 

7    1.8 

1.1680 

1.2756 

7.89 

0.8971 

8 

0.6902 

26.84 

1.789 

32211 

2128.7 

104  24 

6  57.6 

1.1699 

1.2753 

7.92 

0.8990 

9 

0.6930 

26.88 

1.792 

322   6 

2128.4 

103  21 

6  53.4 

I.I7I1 

1.2750 

7.95 

0.9007 

10 

0.6957 

+26.92 

+1.795 

322   3 

2128.2 

102  18 

6  49.2 

+1.1718 

+1.2747 

+7.98 

+0.9022 

11 

0.6985 

26.94 

1.796 

322   3 

2128.2 

101  15 

6  45.0 

1.1722 

1.2744 

8.01 

0.9036 

12 

0.7012 

26.95 

1.797 

322   6 

2128.4 

100  12 

6  40.8 

1.1722 

1.2742 

8.03 

0.9048 

13 

0.7039 

27.00 

1.800 

322  13 

2128.9 

99   9 

6  36.6 

1.1722 

1.2740 

8.05 

0.9059 

14 

0.7067 

27.07 

1.805 

322  24 

2129.6 

98   6 

6  32.3 

1.1723 

1.2738 

8.07 

0.9069 

15 

0.7094 

+27.18 

+1.812 

322  36 

21  30.4 

97    1 

6  28.1 

+1.1729 

+1.2737 

+8.09 

+0.9078 

16 

0.7122 

27.33 

1.822 

322  49 

21  31.3 

95  57 

6  23.8 

1.1741 

1 .2735 

8.11 

0.9086 

17 

0.7149 

27.50 

1.833 

:{23    1 

31  32.1 

94  53 

6  19.5 

1.1756 

1.2734 

8.12 

0.9093 

18 

0.7176 

27.67 

1.845 

323   9 

21  32.6 

93  49 

6  15.3 

1.1775 

1.2733 

8.12 

0.9098 

19 

(•^)20 

0.7203 

27.83 

1.855 

323  14 

2132.9 

93  46 

6  11.1 

1.1795 

1.2732 

8.13 

0.9103 

0.7231 

+27.96 

+1.864 

323  14 

2132.9 

9143 

6   6.8 

+1.1815 

+1.2732 

+ai3 

+0.9104 

21 

0.7258 

28.05 

1.870 

323  12 

2132.8 

90  38 

6   2.5 

1.1832 

1.2731 

8.14 

0.9105 

22 

0.7285 

28.12 

1.875 

323   9 

2132.6 

89  34 

5  58.3 

1.1845 

1.2731 

8.14 

0.9105 

23 

0.7312 

28.15 

1.877 

323   5 

3132.3 

88  30 

5  54.0 

1.1854 

1.2731 

8  14 

0.9104 

24 

0.7340 

28.17 

1.878 

323   4 

21  32.3 

87  26 

5  49.7 

1.1858 

1.2732 

8.13 

0.9103 

35 

0.7367 

+28.18 

+1.879 

323   7 

2132.5 

86  33 

6  45.5 

+1.1858 

+1.2732 

+8.13 

+0.9100 

26 

0.7395 

28.23 

1.882 

323  14 

2132.9 

85  18 

5  41.2 

1.1858 

1.2733 

8.12 

0.9095 

27 

0.7422 

28.29 

1.886 

323  24 

2133.6 

84  13 

5  36.9 

1.1859 

1.2734 

8.11 

0.9088 

98 

0.7449 

28.42 

1.895 

323  38 

2134.5 

83  9 

5  32.6 

1.1863 

1.2736 

8.09 

0.9080 

29 

0.7477 

28.57 

1.905 

323  54 

21  35.6 

82   5 

5  28.3 

1.1872 

1.3738 

6.07 

0.9071 

30 

0.7504 

+28.75 

+1.917 

324   9 

2136.6 

81    1 

6  24.1 

+1.1885 

+1.3740 

+8.05 

+0.9061 

Oct       1 

0.7532 

+28.95 

+  1.930 

324  32 

21  37.5 

79  57 

5  19.8 

+1.1903 

+1.2742 

48.03    +0.9050   1 
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FOB  WASHINGTON  MEAN  MIDIHGHT. 

(Sid.  Hoar.) 

T 

f 

a 

H 

I«K^. 

LagJk. 

i 

Loci. 

InAro. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

InTfane. 

Oct.   1 

y 

0.75.32 

+28.95 

8 

+  1.930 

O    1 

324  2*<i 

h  m 
21  37.5 

O   / 

79  57 

h  in 
5  19.8 

+1.1903 

+1.2742 

+8.0:1 

+0.!MI50 

2 

0.7559 

29.15 

1 .943 

324  :)2 

2138.1 

78  53 

5  15.5 

1.1924 

1.2744 

8.01 

0.903H 

3 

0.7586 

29.32 

1.955 

324  38 

21  38.5 

77  49 

5  11.3 

1.1945 

1.2747 

7.98 

0.«M)24 

h   4 

0.7614 

29.46 

1.964 

324  40 

2138.7 

76  45 

5  7.0 

1.1965 

1.27.50 

7.95 

0.900H 

<!«•)  5 

0.7641 

29.57 

1.971 

324  39 

2138.6 

75  41 

5  2.7 

I.I98I 

1.2753 

7.92 

0.8991 

6 

0.7669 

+29.64 

+1.976 

324  38 

2138.5 

74  37 

4  58.5 

+1.1992 

+1.2756 

+7.89 

+0.8972 

7 

0.7696 

29.67 

1.978 

324  37 

21  38.5 

73  33 

4  54.2 

1.1997 

1.2759 

7.85 

0.»»51 

8 

0.7723 

29.69 

1.979 

324  39 

21  38.6 

7229 

4  49.9 

1.1999 

1.2763 

7.81 

0.8929 

9 

0.7751 

29.72 

1.981 

324  44 

2138.9 

71  26 

4  45.7 

1.1998 

1.2767 

7.77 

0.8SKNS 

]0 

0.7778 

29.76 

1.9a5 

324  53 

2139.5 

70  22 

4  41.5 

1.1996 

I.277I 

7.73 

0.8»82 

11 

0.7806 

+29.83 

+1.989 

325  5 

21  40.3 

69  18 

4  37.2 

-hi. 1995 

+1.2775 

+7.69 

+0.8858 

13 

0.7833 

29.93 

1.995 

325  20 

21  41.3 

68  15 

4  33.0 

1.1996 

1.2779 

7.64 

0.88.33 

13 

0.7860 

.mo8 

2.005 

325  36 

21  42.4 

6711 

4  28.7 

1.2000 

1.2783 

7.59 

0.8806 

14 

0.7888 

30.26 

2.017 

325  50 

21  43.3 

66  8 

4  24.5 

1.2019 

1.2788 

7.54 

0.8777 

15 

0.7915 

30.44 

2.029 

326  2 

21  44.1 

65  5 

4  20.3 

1.2034 

1.2793 

7.49 

0.8746 

16 

0.7943 

+30.62 

+2.041 

326  10 

21  44.7 

64  2 

4  16.1 

+1.2053 

+1.2798 

+7.43 

+0.8713 

17 

0.7970 

30.77 

2.051 

.326  14 

21  44.9 

62  59 

4  11.9 

1.2071 

1.2803 

7.37 

0.8677 

18 

0.7997 

.30.89 

2.05) 

326  16 

21  45.1 

61  56 

4  7.7 

1.2067 

1.2809 

7.31 

0.8640 

b   •» 

0.8025 

30.98 

2.065 

326  16 

21  45.1 

60  54 

4  3.6 

1.2100 

1.2814 

7.25 

0.8602 

(9w9)20 

0.8052 

31.05 

2.070 

326  16 

21  45.1 

59  51 

3  59.4 

1.2108 

1.2820 

7.19 

0.d.')63 

91 

0.8080 

+31.08 

+2.072 

326  17 

21  45.2 

58  49 

3  55.3 

+1.2112 

+1.2825 

+7.12 

+0.8523 

22 

0.8107 

31.12 

2.075 

326  22 

21  45.5 

57  46 

351.1 

1.2114 

1.2831 

7.05 

0.8481 

23 

0  8134 

31.17 

2.078 

326  31 

21  46.1 

56  44 

3  46.9 

1.2113 

1.2837 

6.08 

0.84:17 

24 

0.8162 

31.26 

2.084 

326  43 

21  46.9 

55  42 

3  42.8 

1.2115 

1.2843 

6.91 

0.8:i9l 

25 

0.8189 

31.38 

2.092 

326  59 

21  47.9 

54  40 

3  38.7 

1.2119 

1.2849 

6.83 

0.8343 

26 

0.8217 

+31.54 

+2.103 

.327  17 

21  49.1 

53  38 

3  34.5 

+1.2126 

+1.2865 

+«.75 

+0.8292 

27 

0.8244 

31.74 

2.116 

327  34 

2150.3 

52  37 

3  30.5 

1.2139 

1.2862 

6.67 

0.8239 

28 

0.8271 

31.97 

2.131 

327  50 

21  51.3 

51  35 

3  26.3 

1.2158 

1.2868 

6.59 

0.8184 

29 

0.8299 

32.19 

2.146 

328  3 

21  52.2 

50  34 

3  22.3 

1.2177 

1.2875 

6.50 

0.8127 

30 

0.8326 

32.40 

2.160 

328  12 

21  52.8 

49  33 

3  18.2 

1.2199 

1.2881 

6.41 

0.8060 

31 

0.8354 

+32.59 

+2.173 

328  18 

21  53.2 

48  32 

3  14.1 

+1.2220 

+1.2888 

46.32 

+0.8009 

KOT.    1 

0.8:)8I 

32.74 

2.183 

328  21 

21  5.3.4 

47  31 

3  10.1 

1.2238 

1.2894 

6.23 

0.7948 

2 

0.8408 

32.85 

2.190 

328  22 

21  53.5 

46  31 

3  6.1 

1.2251 

1.2901 

6.14 

0.7884 

h   3 

0.8435 

32.93 

2.195 

328  24 

21  53.6 

45  30 

3  2.0 

1.2259 

1.2907 

6.04 

0.7817 

(Sj#)  4 

0.8463 

32.97 

2.198 

328  27 

21  53.8 

44  30 

2  58.0 

1.2264 

1.2914 

6.95 

0.7747 

5 

0.8490 

4X3.03 

+2.202 

328  34 

21  54.3 

43  29 

2  53.9 

+1.2265 

+1.2920 

+5.85 

+0.7674 

6 

0.8517 

33.10 

2.207 

328  45 

2155.0 

4229 

2  49.9 

1.2266 

1.2927   5.75 

0.7698 

7 

0.8544 

33.21 

2.214 

328  69 

2155.9 

4129 

2  45.9 

1.2269 

1.2933 

5.66 

0.7620 

8 

0.a572 

33.33 

2.222 

329  15 

21  57.0 

40  29 

241.9 

1.2274 

1.2940 

5.55 

0.7439 

9 

0.8599 

33.51 

2.234 

329  32 

21  58.1 

39  30 

2  38.0 

1.2283 

1.2946 

5.44 

0.7365 

10 

0.8627 

+33.70 

+2.247 

329  48 

2159.2 

38  30 

2  34.0 

+1.2298 

+1.2953 

♦6.33 

+0.7268 

n 

0.8654 

33.92 

2.261 

330  2 

22  0.1 

37  30 

2  30.0 

1.2316 

1.2959 

5.22 

0.7179 

12 

0.8681 

34.13 

2.275 

330  12 

22  0.8 

36  31 

226.1 

1.2335 

1.2966 

5.11 

0.7086 

13 

0.8709 

34.34 

2.289 

330  18 

22  1.2 

35  32 

222.1 

1.2366 

1.2972 

4.99 

0.6989 

14 

0.8796 

34.50 

2.300 

330  22 

22  1.5 

34  33 

2  18.2 

1.2375 

1.2978 

4.88 

0.6889 

15 

0.8764 

+34.64 

+2.309 

330  24 

22  1.6 

33  34 

2  14.3 

+1.2391 

+1.2984 

+4.76 

+0.6785 

16  0.8791 

+34.75 

+2.317 

33025  22  1.7| 

3235 

210.3 

+1.2404 

+1.2990 

+4.65 

+0.6677 
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INDEPENDENT  STAR-NUMBERS,  1893. 


FOE  WASHINGTON  MEAN  MIDNIGHT. 

SoUrDfty. 
(Sid.  Hour.) 

T 

f 

O 

S 

logg. 

I^gJk. 

i 

1^4. 

In  Arc 

In  Time. 

In  Arc. 

In  Time. 

InAio. 

In  Time. 

Nov.     16 

y 

0.8791 

-|.34'75 

8 

+2.317 

330  95 

h    m 
22    1.7 

o     t 

39  35 

h    m 
9  10.3 

+1.2404 

+1.9990 

+4'.'65 

+0.6677 

17    0.6818 

34.83 

2.322 

330  28 

99    1.9 

31  36 

9   6.4 

1.2412 

1.2996 

4.53 

0.6565 

18    0.8846 

34.90 

2.327 

330  3:) 

99   9.2 

30  38 

2    9.5 

1.2417 

1.3002 

4.41 

0.6449 

h      »« 

0.8873 

34.98 

2.332 

330  41 

22   9.7 

29  40 

1  58.7 

1.2421 

1.3008 

4.29 

0.6329 

(4««)20 

0.8901 

35.10 

9.340 

330  53 

99   3.5 

96  49 

1  54.8 

1.2427 

1.3014 

4.17 

0.6904 

21 

0.8928 

+35.25 

+2.350 

331    9 

92   4.6 

97  44 

1  50.9 

+1.2434 

+1.3019 

+4.05 

+0.6073 

22    0.8955 

35.43 

2.362 

331  26 

92    5.7 

96  46 

1  47.1 

1.9445 

1.3025 

3.93 

0.5936 

23    0.8983 

35.66 

2.377 

331  43 

29   6.9 

25  48 

1  43.2 

1.2461 

1.3030 

3.80 

0.5794 

24    0.9010 

35.91 

2.394 

33159 

99   7.9 

94  51 

1  39.4 

1.2482 

1.3035 

3.67 

0.5645 

25 

0.9038 

36.18 

2.412 

332  12 

99   8.8 

93  54 

135.6 

1.2505 

1.3040 

3.54 

0.5489 

26 

0.9065 

•f36.44 

+2.429 

332  21 

99   9.4 

92  57 

1  31.8 

+1.2530 

+1.3045 

+3.41 

+0.l>327 

27    0.9092 

36.67 

2.445 

332  97 

92   9.8 

21  50 

197.9 

1.2554 

1.3049 

3.28 

0.5158 

28  1  0.9120 

36.87 

2.459 

332  30 

92  10.0 

21    9 

124.1 

1.2575 

1.3054 

3.14 

0.4980 

29    0.9147 

37.02      2.468 

339  31 

92  10.1 

90    5 

120.3 

1.9599 

1.3058 

3.01 

0.4792 

30 

0.9175 

37.15 

9.476 

339  32 

92  tO.l 

19   8 

1  16.5 

1.9606 

1.3062 

2.87 

0.4593 

Deo.      1 

0.9209 

+37.25 

+2.483 

332  35 

9210.3 

1811 

1  19.7 

+1.9615 

+1.3066 

+2.74 

40.4383 

2 

0.9229 

37.34 

2.489 

332  40 

99  10.7 

17  14 

1    8.9 

1.9692 

1.3070 

2.61 

0.4161 

3 

0.9257 

37.43 

9.495 

332  49 

92  11.3 

16  17 

1    5.1 

1.2628 

1.3073 

2.47 

0.3926 

h       4 

0.9284 

37.56 

9.504 

333    1 

22  12.1 

15  20 

1    1.3 

1.9635 

1 .3077 

9.33 

0.3677 

(«••)    5 

0.9312 

37.71 

9.514 

33314 

2212.9 

14  23 

0  57.5 

1.9644 

1.3080 

2.19 

0.3410 

6 

0.9339 

+37.90 

+9.597 

333  29 

92  13.9 

1327 

0  53.8 

+1.2657 

+1.3084 

+2.05 

40.3125 

7    0.9366 

38.14 

9.543 

333  43 

22  14.9 

12  30 

0  50.0 

1.2674 

1.3087 

1.91 

0.2819 

H :  0.9394 

38.38 

9.559 

383  55 

22  15.7 

11  33 

0  46.2 

1.9695 

1.3090 

1.77 

0.2486 

9 

0.9421 

38.63 

9.575 

3.34    4 

29  16.3 

10  37 

0  42.5 

1.9717 

1.3092 

1.63 

0.2125 

10 

0.9449 

38.86 

9.591 

334    9 

99  16.6 

941 

0  38.7 

1.9741 

1.3094 

1.49 

0.1731 

11 

0.9476 

+39.07 

+9.605 

334  11 

9916.7 

8  45 

0  35.0 

+1.9763 

+1.3096 

+1.35 

40.1294 

12 

0.9503 

39.24 

9.616 

334  11 

99  16.7 

7  49 

031.3 

1.9782 

1.3098 

1.21 

0.0809 

]3 

0.9531 

39.40 

9.627 

3.S4  10 

9916.7 

653 

0  27.5 

1.9798 

1.3100 

1.06 

0.0264 

14 

0.9558 

39.50      9.633 1 

334  10 

99  16.7 

6  57 

0  23.8 

1.9810 

1.3101 

0.92 

9.96;)2 

15 

0.9586 

39.60 

2.640 

334  12 

99  16.8 

5    1 

0  90.1 

1.9820 

1.3103 

0.77 

9.8895 

16 

0.9613 

+39.70 

42.647 

334  18 

99  17.9 

4    6 

016.3 

+1.9828 

+1.3104 

+0.63 

49.8001 

17 

0.9640 

39.83 

9.655 

334  96 

92  17.7 

3   9 

0  12.6 

1.9837 

1.3104 

0.49 

9.6868 

18    0.9668 

39.98      9.665 1 

334  37 

99  18.5 

9  13 

0   8.9 

1.9847 

1.3105 

0.34 

9.5345 

^     19    0.9695 

40.18 

9.679 

334  50 

92  19.3 

1  17 

0    5.1 

1.2860 

1.3105 

0.20 

9.9963 

{•^)  90  •  0.9723 

40.41 

9.694 

335   3 

22  20.2 

0  91 

0    1.4 

1.9878 

1.3106 

40.05 

+8.7951 

21 

0.9750 

+40.67 

+9.711 

33515 

22  21.0 

359  25 

23  57.7 

+1.2899 

+1.3106 

-0.09 

-8.9619 

22   0.9777 

40.96 

9.731 

335  24 

99  91.6 

358  99 

93  53.9 

1.2923 

1.3106 

0.23 

9.3736 

23    0.9804 

41.24  <    9.749 

335  31 

99  99.1 

357  33 

23  50.2 

1.2949 

1.3105 

0.38 

9.5815 

24    0.9832 

41.501     2.767 

335  34 

99  29.3 

356  37 

23  46.5 

1.2975 

1.3104 

0.52 

9.7207 

25    0.9859 

1 

41.73 

9.782 

335  34  I  99  92.3 

35541 

23  42.7 

1.9998 

1.3104 

0.67 

9.8259 

261  0.9686 

•»^l.91 

+9.794 

335  33    92  92.2 

354  44 

23  :^.9 

+1.3018 

+1.3103 

-0.81 

-9.9106 

27*  0.9913 

42.05 

9.803 

335  31    29  29.1 

353  48 

23  35.2 

1J034 

1.3101 

0.95 

9.9813 

28    0.0941 

42.16 

9.811 

335  30    92  99.0 

359  59 

23  81.5 

1.3046 

1.3099 

1.10 

0.0490 

29   0.9968 

42.26 

9.817 

335  31     92  22.1 

351  56 

23  97.7 

1.3055 

1.3097 

1.24 

0.0946 

30   0.9996 

42.36 

9.824 

335  35    29  29.3 

351    0 

93  94.0 

1.3064 

1.3095 

1.39 

0.1420 

31 

1.0023 

+42.48 

+9.832 

335  42  ,  99  99.8 

350    3 

93  90.2 

+1.3079 
+1.3089 

+1.3093 

-1.53 

-0.1844 

39 

1.0050 

+42.63 

+9.842 

335  51    99  93.4 

349    7 

93  16.5 

+1.3091 

-1.67 

-0.9931 

FIXED  8TAfiS»  1893. 
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MEAN  PLAOBS  FOB  1893.0.    (Janoafy  0«.0-0«.5»3,  Washington.) 

1 

Kameof  Star. 

Hasiu- 
tuae. 

BlfhtAMeMioB. 

AnnvAl 
YartatlMi. 

DaeUaatlM. 

Annnal 
VaiiatioB. 

a  Andromedie 

2.1 

h     m       a 

0    2  51.391 

+ 

3.0991 

+  28"*  29'  58^73 

+ 

19.884   1 

*    fi  Cassiope® 

2.4 

0    3  28.122 

3.1760 

+  58  33  33.36 

19.851 

*  tt  Andromede 

4.9 

0    4  45.588 

3.1035 

+  45  28  35.80 

90.0.35 

4  Draconis  (H.)  .      S.  P. 

5.1 

0    7  11.441 

S.88tS 

+  101  47  21.08 

90.091 

r  Pegasi  (Algenib) 

2.8 

0    7  43.540 

1 

3.0841 

+   14  35  19,12 

90.093 

*    tf  AndromedflB 

4.4 

0  12  44.289 

+ 

3.1938 

+  36  11  3a89 

+ 

19.989 

•    t  Ceil 

3.6 

0  13  58.386 

3.0597 

*     9  25    2.64 

19.056 

•    6  Urace  Minoris  .      S.  P. 

6.2 

0  14  20.918 

0.1910 

-1-  91  42  24.39 

I9.M0 

•  44  Piscium    . 

5.8 

0  19  55.029 

3.07:)3 

+     1  20  49.54 

19.959 

fi  Hydri 

2.8 

0  20    7.230 

3.9960 

—  77  51  24.95 

90.983 

13  Ceti 

6.0 

0  24  34.672 

+ 

3.0611 

—     4  32  54.66 

+ 

19.036 

c  Draconis  .         .       S.  P. 

8.8 

0  28  54.997 

9.5800 

+  109  37  19.22 

19.868 

*    X  AndromedflB 

4.4 

0  31     9.910 

3.1915 

+  33    7  48.76 

19.869 

a  CassiopesD  (var.) 

2.3 

0  34  26.175 

3.3757 

+  55  57     1.39 

19.786 

fi  Ceil         ... 

2.2 

0  38  13.135 

3.0141 

—   18  34  26.71 

19.799 

91  CaasiopesB 

5.7 

0  38  34.803 

+ 

3.8834 

+  74  24  1 1.32 

+ 

19.749 

*    0  CaasiopesB 

4.7 

0  38  45.705 

3.3907 

+  47  41  55.00 

19.759 

•    d  Piscium    . 

4.8 

0  43    7.812 

3.1076 

+     70    9.56 

I9j650 

39>  Camelop.  (H.)  .      S.  P. 

5.2 

0  48  20.650 

0.4003 

+  96    0  2a02 

19.596 

*    Y  Cassiopeeo 

2.3 

0  50  15.021 

3.5815 

+  60    8  13.64 

19359 

*    M  Andromedie 

4.0 

0  50  48.791 

+ 

3.3199 

+  37  55    8.34 

+ 

19.613 

•  43  Cephei  (H.)     , 

4.6 

0  54    9.988 

7.9810 

+  85  40  58.52 

19.495 

t  Piscium    • 

4.3 

0  57  23.366 

3.1094 

+     7  18  50.24 

19.451 

fi  AndromedflB 

2.2 

1     3  44.460 

3.3453 

+  35    3  11.20 

19.160 

*    c  Tucanas   . 

4.9 

1   12    8.576 

9.0545 

-  69  26  39.64 

19.167 

•   /  Piscium    . 

5.1 

1  12  16.731 

+ 

3.0690 

+     33    3.20 

+ 

19.034 

*«Ceti 

3.6 

1  18  40.480 

9.9971 

-     8  44     8.16 

18.663 

«  UrsflB  Minoris  {PoUtris) 

2.2 

1  19  41.941 

93.8790 

+  88  44  15.00 

18.859 

38  CassiopeflB 

5.9 

1  23  16.071 

4.3830 

+  69  42  49.29 

18.668 

•    *  OctantiB   .        .      S.P. 

5.4 

1  23  41.960 

8.7099 

-  94  45  46.17 

18.739 

1}  Piscium    . 

3.7 

1  25  45.433 

+ 

3.9030 

+   14  47  38.77 

+ 

18.658 

*    o  Andromedse 

4.2 

1  30  31.040 

3.5056 

+  40  52  12.99 

18.139 

*    3r  Piscium    . 

5.5 

1  31  25.563 

3.1746 

+   11  35  89.21 

18.596 

a  Eridant  (Achemar)  . 

0.4 

1  33  43.391 

9.9319 

—  57  46  49.75 

18.359 

•     V  Piscium    . 

4.6 

1  35  51.762 

3.1181 

+     4  56  45.58 

18.393 

o  Piscium    . 

4.4 

1  39  44.583 

+ 

3.1696 

+     8  37    7.91 

+ 

18.910 

•    C  Ceti 

3.6 

1  46  10.733 

9.9619 

-   10  51  53.48 

17.816 

/9  Arietis     . 

2.8 

1  48  43.701 

3.3049 

+  20  17    5.27 

17.790 

60  CassiopeflB 

4.1 

1  54  17.887 

5.0178 

+  71  54  11.82 

17.634 

*    Y  AndromedflB 

2.2 

1  57  19.831 

3.6618 

+  41  48  57.72 

17.433  1 

a  Arietis 

2.1 

2     1     8.462 

+ 

3.3717 

+  22  57  22.54 

+ 

17.164   ! 

a  Draconis  .                S.P. 

3.7 

2     1  29.602 

1.6339 

+  115    6  46.18 

17.995 

•    fi  Trianguli 

3.1 

2     3  10.596 

3.5657 

+  34  28  51.46 

17.195 

e>Ceti 

4.5 

2    7  19.710 

+ 

3.1744 

+     8  20  40.33 

17.099 

*    4  UrsiB  Minoris    .       S.P. 

4.9 

2    9  16.063 

0.3179 

+  101  56  58.66 

16.905 

•    y  Trianguli 

4.3 

2  10  57.162 

+ 

3.5590 

+  33  21     7.72 

+ 

16.835 

■•  S7  Ceti 

5.6 

2  11  38.738 

9.9695 

-     6  54  55.97 

16.795 

•    a  Hydri 

4.2 

2  19  50.781 

1.0558 

-  69    8  46.60 

16.447 

r  Cassiopce 

4.6 

2  20  14.745 

4.8670 

+  66  55  15.47 

16.416 

{•Ceti 

4.5 

2  22  28.190 

_+ 

3.1841 

+     7  58  48.60 

+ 

16.985 

*A|ypMmtrlfM 


of 
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FIXED  STARS, 

1893. 

1 

MEAN  PLACES  FOB  ] 

1893.0.    (January' 

0*0-04.593,  Washington.) 

Name  of  Star. 

Moffni- 
tuae. 

1 

RiKht  AsoenaioD. 

Annual 
Variation. 

Declination. 

AnottAl 
TftriAiion. 

1 

5  UrafiB  Minoris   .      S.P. 

4.5 

h      m       8 

2  27  45.235 

^^ 

8 

0.1860 

+  103"*  49  42.19 

+    I0!012 

•    fi  Hydri 

5.3 

2  33  56.251 

— 

1.4261 

-  79  34  33.20 

15.686 

•    d  Ceti 

4.1 

2  33  59.888 

+ 

3.0731 

-     0     8    0.57 

1.^1.687   . 

•    0  Persei 

4.2 

2  36  53.481 

4.0716 

+  48  46  31.78 

15.445 

r  Ceti 

3.6 

2  37  45.336 

3.1036 

+     2  47     4.56 

15.329 

•    4j  Arietis 

5.5 

2  45  35.075 

+ 

3.3050 

+    14  38  26.95 

+    15.003 

P  Ursse  Minoris   .      S.P. 

2.2 

2  51     1.139 

0.2274 

-hl05  24  26.11 

14.720 

•  47  Cephei  (H.)      . 

5.7 

2  51  52.023 

+ 

7.7380 

+  78  59  42.23 

14.669 

•     e  Arietis 

4.6 

2  53    5.593 

3.4217 

+  20  54  43.91 

14.599 

a  Ceti 

2.6 

2  56  41.131 

3.1307 

+     3  40  10.76 

14.298 

•    p  Persei  (^Algol)  {var,) 

2.3 

3     1   12.348 

+ 

3.8849 

+  40  32  34.65 

+    14.106 

48  Cephei  (H.)      . 

5.5 

3     6  44.941 

7.4196 

+  77  20  27.13 

13.703 

C  Arietis 

4.8 

3    8  45.033 

3.4399 

+  20  38  51.25 

13.544    , 

a  Persei 

1.9 

3  16  41.036 

+ 

4.2593 

+  49  28  47.58 

13.077 

•     1  Hydri 

5.7 

3  18  37.886 

1.5914 

-  77  46  44.33 

13.032 

•    p  Octantis   .         .      S.P. 

5.7 

3  18  39.894 

+ 

13.0275 

-  95  53  34.04 

+    12.935 

Y^  UrscB  Minoris    .      S.  P. 

3.2 

3  20  54.015 

0.1310 

+  107  47     6.97 

12.81 1 

•    /Tauri 

4.3 

3  24  57.880 

+ 

3.3054 

-f   12  34  11.08 

12.556 

e  Eridani    . 

3.7 

3  27  53.331 

2.8238 

-     9  49  13.84 

12.362 

d  Persei 

3.1 

3  35  18.403 

4.2515 

+  47  26  41.57 

11.793 

*    Y  Camelopardalis  (H.). 

4.6 

3  39    3.846 

+ 

6.2441 

+  71     0    6.61 

+    11.519 

71  Tauri 

3.1 

3  41     7.382 

3.5575 

+  23  46  25.78 

11.366 

C  Persei 

3.0 

3  47  24.336 

+ 

3.7610 

+  31  33  55.12 

10.934 

C  UrssB  Minoris   .      S.P. 

4.6 

3  47  53.200 

2.2443 

+  101  52  35.55 

10.931 

•    Y  Hydri 

3.3 

3  48  53.772 

— 

0.9928 

-  74  34     0.30 

10.986 

•     e  Persei 

3.0 

3  50  40.323 

+ 

4.0110 

+  39  42    0.69 

+    10.705 

Y  Eridani    . 

3.0 

3  53    2.266 

2.7987 

-   13  48  47.63 

10.434 

•  A' Tauri       . 

4.6 

3  58  22.156 

3.5405 

+  21  47  20.11 

10.069 

•    c  Persei 

4.3 

4    0  53.583 

4.3384 

+  47  25  34.54 

9.921 

Groombr.  2320  .      S.  P. 

5.5 

4     6     1.605 

0.1412 

+  111  54  28.36 

9.497 

•    0^  Eridani    . 

4.2 

4    6  38.532 

+ 

2.9270 

-     7    7     1.17 

+     9.604 

Y  Tauri 

3.8 

4  13  42.236 

+ 

3.4094 

+   15  22    7.93 

8.942 

*    71  Ursce  Minoris  .      S.P. 

5.0 

4  20  38.031 

1.8124 

+  103  59  53.53 

8.170 

€  Tauri 

3.6 

4  22  22.081 

+ 

3.4979 

+   18  56  33.55 

8.242   ; 

71  Draconis  .         .      S.P. 

2.0 

4  22  32.675 

+ 

0.8070 

+  118  14  36.98 

6.218 

•    d  MensflB 

5.6 

4  25  13.274 

_ 

4.2140 

-  80  27  53.09 

+     8.064 

•  m  Persei 

6.0 

4  25  53.180 

+ 

4.2110 

+  42  50    4.80 

7.966 

A  Draconis  .         .      S.P. 

5.0 

4  28  11.773 

0.1335 

+  111     0    2.06 

7.799 

a  Tauri  (Aldeharan)   . 

1.0 

4  29  46.827 

+ 

3.4378 

+   16  17  37.54 

7.500 

•    T  Tauri 

4.5 

4  35  49.345 

3.5958 

+  22  45    4.20 

7.174 

a  Camelopardalis 

4.4 

4  43  24.595 

+ 

5.9274 

+  66    9  36.42 

+     6.576 

•    ♦  Tauri 

5.2 

4  45    6.863 

3.5057 

+   18  39  25.94 

6.390 

(  AurigsB    . 

2.8 

4  50     1.518 

3.9011 

+  32  59  46.28 

6.006 

•    C  AurigBB    . 

3.9 

4  54  59.899 

+ 

4.1857 

+  40  55     8.91 

5.605 

t  UrssB  Minoris   .      S.P. 

4.5 

4  56  56.635 

6.3204 

+  97  47  14.18 

5.451 

11  Orionis 

4.7 

4  58  27.252 

+ 

3.4247 

+   15  15  16.55 

+     5.281 

•    p  Eridani    . 

2.9 

5    2  35.360 

2.9487 

-     5  13  30.30 

4.913   i 

a  AurigsB  {Capella) 

0.1 

5    8  47.065 

4.4253 

+  45  53  18.75 

4.009 

p  Orionis  (Rigtl) 

0.3 

5     9  23.722 

2.8814 

-     8  19  32.35 

4.366 

•    T  Orionis     , 

3.6 

5  12  24.645 

+ 

2.9128 

-     6  57  38.04 

+      4.123 

'▲ppatent  right  Moenalons  of  ttan  nuffked  with  an  Mteriak  are  giyen  after  thote  of  ataodard  atara. 
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MEAN  PLAGES  FOB  1898.0.    (January  0*.0— 0*.593,  Waahington.) 

Name  of  Star. 

tnoe. 

Right  AfcenalOB. 

Annntl 
Yariation. 

DttCUOAtiOB. 

Aonnal 
▼•rlatloB. 

p  Tauri 

1.8 

b      m       s 

5  19  31.664 

+   3.7896 

+  28  30  59!53 

+  3!343 

Groombridge  966 

6.4 

5  25  25.562 

8.0032 

+  74  58  18.87 

3.033 

^7 

'    y  Aurigs    . 

5.0 

5  25  45.893 

3.9052 

+  32    6  45.76 

3.005 

d  Ononis  Ivor,)  . 

2.3 

5  26  32.400 

3.0635 

—     0  22  43.57 

2.913 

*        Groombridge  944 

6.4 

5  27  44.340 

18.6737 

+  85    8  31.14 

2.826 

a  Leporis    . 

2.7 

5  28    0.652 

+   2.6448 

-   17  53  57.23 

+  2.789 

c  Ononis 

1.8 

5  30  47.020 

3.0424 

-     1   16  14.33 

2.550 

a  Columbe 

2.7 

5  35  46.531 

+  2.1728 

-  34    7  53.44 

2.071 

m  Draconis  . 

s! 

P.    4.9 

5  37  34.742 

^  0.3534 

+  111  11  33.60 

1.635 

•     «  Orion  is 

2.3 

5  42  40.875 

+   2.8450 

-     9  42  28.89 

1.517 

4*^  Draconis  . 

s 

P.    4.8 

5  43  50.441 

—    1.0784 

+  107  47  55.85 

+  1.686 

•     w  Auriga    . 

4.1 

5  44    4.382 

+   4.1545 

+  39    6  59.79 

1.429 

•    d  Doradus  . 

4.4 

5  44  35.069 

0.1050 

~  65  46  32.23 

1.327 

a  Orion  is  {par.)  . 

0.9 

5  49  22.726 

3.2471 

+     7  23  11.96 

0.936 

*    P  Auriga    . 

2.0 

5  51  40.816 

4.4018 

+  44  56     9.16 

0.718 

•    0  Aurigs    . 

2.9 

5  52  25.532 

+   4.0921 

+  37  12  16.40 

+  0.574 

V  Ononis     . 

4.5 

6     1  27.826 

+   3.4274 

+   14  46  50.69 

~  0.159 

d  Urss  Minoris   . 

s! 

R     4.4 

6    6  49.230 

—  19.4740 

+  93  23  16.17 

0.648 

22  Camelopardalis  (H.). 

4.7 

6    7     3.055 

-1-   6.6170 

+  69  21  23.41 

0.735 

*    Jl  Geminorum 

3.5 

6    8  25.168 

3.6228 

+  22  32  14.51 

0.753 

ft  Geminorum 

3.2 

6  16  29.268 

+   3.6314 

+  22  34    4.64 

~  1.663 

•    v''*  Aurige    . 

5.1 

6  16  39.496 

4.6263 

+  49  20  30.73 

1.467 

a  ArgCls  (Canopus) 

-0.8 

6  21  34.678 

1.3305 

^  52  38  14.29 

1.876 

*     V  Geminorum 

4.2 

6  22  36.579 

+   3.5630 

+  20  16  45.67 

1.997 

•    /  Draconis . 

s! 

■  P.    5.3 

6  22  59.096 

—    1.0799 

+  107  18  49.63 

1.632 

Y  Geminorum 

2.0 

6  31  31.844 

+   3.4673 

+   16  29  24.54 

—  2.798 

*     e  Geminorum 

3.2 

6  37  20.926 

3.6932 

+  25  14  11.80 

3.267 

•    v^AurigflB    . 

5.4 

6  39     1.563 

4.3286 

+  43  41     0.01 

3.250 

t    a  Can  is  Majoris  iSiriu. 

f)    -1.4 

6  40  25.989 

2.6436 

«-  16  34  10.68 

4.726 

*    0  Geminorum 

3.7 

6  45  44.252 

+   3.9603 

+  34     5  23.56 

4.007 

•    C  Mensae     . 

5.6 

6  48  56.845 

—   4.9077 

-  80  42     1.97 

^  4.169 

50  Draconis 

s! 

P.    5.6 

6  49  49.330 

—    1.9099 

+  104  41  32.69 

4.400 

51  Cephei  (H.)      . 

5.3 

6  50  14.857 

+  29.8170 

+  87  12  52.07 

4.400 

c  Canis  Majoris  . 

1.5 

6  54  25.262 

2.3578 

-  28  49  36.73 

4.730 

*    Z  Geminorum  {var.\ 

)  ' 

4.0 

6  57  45.809 

3.6622 

+  20  43  36.17 

5.019 

d  Canis  Majoris  . 

1.9 

7    4    2.431 

+  2.4385 

-  26  13  24.64 

~  5.521 

*  63  Aurign    . 

5.2 

7     4  17.772 

4.1360 

+  39  29  41.05 

5.534 

*  25  Camelopardalis 

5.3 

7     8  33.498 

+  12.9414 

+  82  36  58.69 

6.941 

•    y*  Volantis  (var.) 

3.9 

7     9  39.106 

—   0.4947 

-  70  19  31.88 

6.002 

9  Draconis  . 

s! 

P.    3.1 

7  12  31.826 

+   0.0267 

+  112  31  36.08 

6.326 

^  Geminorum 

3.5 

7  13  43.984 

+   3.5876 

+  22  10  43.97 

~  6.356 

r  Draconis  . 

s 

P.    4.5 

7  17  86.666 

^    1.1191 

+  106  50  35.83 

6.770 

Piazzi  vii.  67 

5.7 

7  19  44.879 

+   6.2956 

+  68  41     0.74 

6.675 

*    fi  Canis  Minoris  . 

3.1 

7  21  20.934 

3.2695 

+     8  30  16.08 

7.007 

a* Geminorum  {Castor] 

)        1.9 

7  27  46.447 

+   3.8379 

+  32    7  22.46 

7.670 

X  Urss  Minoris    . 

s. 

.?.    6.5 

7  30  18.771 

—  65.8800 

+  91     1  35.92 

—  7.708 

t    a  Canis  Min.  (Procyon 

)       0.5 

1  38  42.052 

+   3.1433 

+     5  29  55.75 

9.008 

j9  Geminorum  {Pollw 

)        12 

1  38  46.134 

3.6788 

+  28  17     3.17 

8.433 

•  26  Lyncis 

4 

5.8 

7  46  55.261 

4.:W70 

+  47  50  28.89 

9.040 

f  Geminorum 

i 

5.0 

7  46  56.963 

+   3.6795 

+  27     2  32.67 

—  9.046 

*  Aivparmit  right  Moensions  of  stars  marked  i 
f  Periodic  oorrsctlons  given  in  the  Appendix 


Uh  an  asterisk  are  given  after  those  of  ataadard  atara. 

ue  still  to  be  anpUed  to  the  positions  of  Sirina  and  Proeyoa. 
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MBAlir  PLAOBS  FOS  1893.0.    (January  04.0-0^.593,  Washington.) 

Nome  of  Star. 

Hanii. 
tade. 

Bight  Asoenslon. 

> 

Annual 
Yariation. 

DeeUnatlmi. 

Ajumal 
Yariatlon. 

*       Groonibridge  1374     . 

5.6 

h     m       a 

7  47  22.842 

+ 

7.8798 

+  74*"  12'  10!'53 

—     9.089 

t  Draconis  .         .      S.  P. 

3.9 

7  48  31.915 

0.1806 

+  110    0  16.47 

9.173 

•   ot^  Cancri 

6.0 

7  54  27.462 

+ 

3.0368 

+  25  41     7.63 

9.600 

3  Urs8B  Majoris  (H.)    . 

5.5 

8    2    9.971 

6.0447 

+  68  47  18.04 

10.188 

15  ArgCls(/>) 

3.1 

8    2  59.233 

8.5545 

-  23  59  45.92 

10.806 

•    C'  Cancri 

4.8 

8     6    4.536 

+ 

3.4461 

+   17  58  10.30 

—   10.618 

•    fi  Cancri      . 

3.8 

8  10  42.756 

+ 

3.8583 

+     9  30  53.48 

10.870 

«  Cephei  (pr.)     .      S.  P. 

4.4 

8  12  29.178 

1.9890 

+  102  36  39.44 

10.985 

•  30  Monocerotis 

3.9 

8  20  18.822 

+ 

Q  QQOO 

-     3  33  27.27 

11.519 

*    0  Chamaeleontis  . 

4.6 

8  23  50.477 

1.7168 

—  77    8  20.76 

11.753 

7j  Cancri 

5.4 

8  26  31.328 

+ 

3.4779 

+  20  48  15.43 

—    18.018 

Groombr.  3841 .       S.  P. 

6.5 

8  30  27.997 

0.8883 

+  107  49  51.00 

18.880 

•    ff  Hydras 

4.5 

8  33  10.024 

+ 

3.1456 

+     3  43    0.28 

18.446 

•    y  Cancri 

4.9 

8  37     5.672 

3.4800 

+  21  51  10.54 

18.737 

c  Hydr®     . 

3.5 

8  41     6.614 

3.1815 

+     6  48  39.84 

13.017 

•    ff*  Cancri  (mean)  . 

5.5 

8  47  ^.000 

+ 

3.6787 

+  30  59     3.46 

—   13.481 

e    UrssB  Majoris    . 

3.3 

8  51  52.864 

+ 

4.1318 

+  48  27  41.01 

13.980 

12  Year  Cat.  1879    S.  P. 

5.3 

8  52  25.984 

8.5603 

+  99  50  57.12 

13.673 

0*  UrsfiB  Majoris    . 

5.0 

9    0  58.569 

+ 

5.3501 

+  67  34    6.90 

14.895 

ic  Cancri 

5.1 

9     1  57.157 

3.8555 

+  11     5  54.99 

14.303 

•    e  Hydr®     . 

4.0 

9    8  47.887 

+ 

3.1859 

+     2  45  55.33 

—    15.089 

•    fi  Argfts 

2.0 

9  12     1.444 

0.6765 

-  69  16  35.25 

14.808 

(  ArgCls 

2.6 

9  14  13.378 

1.6010 

-  58  49  33.59 

15.003 

•    a  Lyncis 

3.3 

9  14  32.155 

3.6688 

+  34  50  40.37 

15.039 

a  Cephei      .         .       S.P. 

2.6 

9  16     1.566 

1.4364 

+  117  52    4.01 

15.179 

1   Draconis  (H.)  . 

4.5 

9  21  48.715 

+ 

8.9713 

+  81  47  55.52 

—   15.481 

a  Hydrse     . 

2.1 

9  22  19.772 

8.9491 

-     8  11  42.17 

16.461 

d  UrsaB  Majoris   . 

4.8 

9  25    0.916 

5.3949 

+  70  18    0.61 

15.579 

0  Ursae  Majoris    . 

3.2 

9  25  41.917 

4.0398 

+  52    9  52.65 

16.831 

p  Cephei  (pr.)     .       S.P. 

3.4 

9  27  16.685 

0.7989 

+  109  54  32.65 

15.759 

*  10  Leonis  Minoris 

4.7 

9  27  40.152 

+ 

3.6931 

+  36  52  20.66 

—    15.795 

•    o  Leonis     . 

8.8 

9  35  26.403 

+ 

3.8066 

+   10  22  43.91 

16.838 

*    C  Charasleontis  . 

5.2 

9  37     1.671 

^ 

1.5787 

—  80  27  37.83 

16.888 

c  Leonis 

3.2 

9  39  46.676 

+ 

3.4145 

+  24  16    0.00 

16.436 

11  Cephei     .         .S.P. 

4.8 

9  40  21.334 

0.9008 

+  109  10  52.33 

16.541 

ft  Leonis 

4.0 

9  46  40.705 

+ 

3.4815 

+  26  30  38.52 

—    16.806 

*  19  Leonis  Minoris 

5.2 

9  51     7.888 

3.6941 

+  41  33  53.95 

16.978 

79  Draconis  .               S.  P. 

6.6 

9  51  31.821 

0.7875 

+  106  48  13.90 

17.015 

*    TT  Leonis 

5.0 

9  54  33.551 

3.1740 

+     8  33  26.60 

17.145 

a  Leonis  (Reguhu) 

1.3 

10    2  40.430 

3.8008 

+   12  29  23.93 

17.483 

39  UrscB  Majoris    . 

5.7 

10  10  15.701 

+ 

4.4167 

+  65  38  30.26 

—    17.888 

*    i  Ursae  Majoris   . 

3.6 

10  10  38.598 

3.6388 

+  43  26  53.53 

17.888  i 

1^  Leonis 

2.5 

10  14    4.414 

3.3143 

+  20  22  57.49 

18.094 

•    PL  Hydras 

4.1 

10  20  54.973 

8.9008 

-   16  17  25.94 

18.317 

*    fi  Leonis  Minoris 

4.3 

10  21  41.778 

3.4856 

+  37  15  19.43 

18.383 

*    a  Antliaa 

4.5 

10  22  15.294 

+ 

8.7394 

-  30  31  24.47 

--    18.884 

9  Draconis  ( H.)  . 

5.0 

10  26    0.037 

5.8531 

+  76  15  49.91 

18.406 

p  Leonis 

4.0 

10  27  10.676 

3.1639 

+     9  51  25.25 

18.4:19  i 

S96  Cephei  (B.)      .       S.P. 

5.7 

10  30  23.766 

1 

1.0768 

+  104  19  30.05 

18.531 

•    /9  Octantis   .         .S.P. 

4.4 

10  35    5.895 

1  + 

6.4615 

-  98     3  28.74 

—    18.694 

*  Apparent  right  aaoenaiona  of  stars  marked  with  an  aatwisk  are  given  after  those  of  staadard 
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MBAN  PLAOBB  FOR  18930.    (January  0«.0-0«.593,  Washington.) 

Name  of  Ster. 

tnda. 

SichtAMaMioii. 

Amnial 
TariaUoB. 

DeolinatloB. 

Aimaal 
YarlatloB. 

1 

*  41  LeoniB  MifiortB . 

5.1 

h     m       a 

10  37  35.695 

• 
+  3.2709 

+  23  44  54^48 

—    I8I744 

17  ArgCls  {var,) 

1-6 

10  40  54.532 

3.3149 

-  59    7  19.32 

18.874 

I  Leonis 

5.3 

10  43  38.020 

3.1583 

+   11     6  40.49 

18.978 

•    ')*  Chnmffileontis  . 

4.7 

10  44  46.796 

0.6344 

-  79  58  33.96 

18.983 

f  Cephei               .      S.  P. 

3.6 

10  45  52.168 

9.1296 

+  114  21  44.72 

18.880 

*  40  Leonis  Minor  is 

3.9 

10  47  19.667 

+   3.3687 

-f  34  47  30.59 

—   19.301 

•        Groombridge  1706      . 

6.3 

10  51  23.233 

4.9586 

+  78  20  35.91 

19.189 

a  Ursse  Majoris    . 

2.0 

10  57    7.378 

+   3.7445 

+  62  19  42.89 

19.360 

•    Tj  Octantis   . 

6.1 

11     0    4.272 

^  0.2951 

-  84     1     5.91 

19.371 

•  />' Leonis 

6.2 

11     1  26.639 

+  3.0507 

+     2  32  10.56 

19.488 

1  •   if'  UrssB  Majoris    . 

3.2 

11     3  38.850 

+   3.3991 

-f  45    4  43.09 

—    19.508 

(9  Leonis 

2.7 

11     8  25.095 

3.1978 

+  21     6  35.35 

\9,mo 

•    V  UrsjB  Majoris    . 

3.7 

11  12  42.125 

3.!K;68 

+  33  40  41.35 

19.577 

d  Crateris    . 

3.9 

11  13  59.483 

9.9{)66 

-  14  11  59.00 

19.468 

«  Cephei     .         .      S.P. 

5.1 

11  14  14.001 

9.4455 

+  112  28  25.76 

19.679 

r  Leonis 

5.1 

11  22  26.072 

+   3.0860 

+     3  26  43.56 

—   19.805 

X  Draconis  . 

4.0 

11  25    2.855 

3.6175 

+  69  55  17.62 

19.841 

1  •    ^  Hydrs 

3.8 

11  27  44.311 

9.9136 

-  31   15  56.61 

19.688 

,       u  Leonis 

4.4 

11  31  28.216 

3.0713 

—     0  13  59.18 

19.863 

r  Cephei     .         .      S.P. 

3.5 

11  34  57.216 

9.4181 

+  102  57  53.80 

20.077 

*   /  Ursce  Majoris   . 

3.9 

11  40  24.046 

4-   3.1899 

+  48  22  21.37 

—    19.963 

fi  Leonis 

2.2 

11  43  36.123 

3.0637 

+   15  10  12.49 

20.120 

r  Vnm  Majoris    . 

2.4 

11  48  12.206 

3.1803 

+  54  17  22.37 

20.028 

Groombr.  4163  .       S.P. 

7.0 

11  49  37.811 

9.8684 

+  106  11     6.56 

20.023   ' 

•    r  Virginis    . 

4.6 

11  55  23.356 

3.0741 

+     7  12  38.83 

20.087    . 

1 

0  Virginis   . 

4.3 

11  59  45.512 

+   3.0575 

+     9  19  38.09 

1 

—  90.015 

•    e  Corvi 

3.2 

12     4  37.283 

3.08:15 

-  22     1  28.71 

20.049   I 

4  Draconis  (H.)  . 

5.1 

12    7  11.441 

2.8816 

+  78  12  38.92 

90.021 

y  Corvi 

2.7 

12  10  18.206 

3.0800 

—   16  56  52.25 

20.017 

*    2  Cunifm  Venaticorum 

6.0 

12  10  45.889 

3.0919 

+  41   15  21.26 

20.064 

fi  Chameleontis  . 

4.5 

12  12    4.488 

+   3.4066 

-  78  43    4.35 

—  20.002   ' 

1  •    6  Ursffi  Minoris   . 

6.2 

12  14  20.918 

0.1910 

+  88  17  35.61 

19.940 

ly  Virginis   . 

4.0 

12  14  25.906 

3.0687 

-     0    4  20.04 

20.041 

!       a}  Crucis 

0.9 

12  20  38.912 

3.9976 

-  62  30  21.73 

20.012 

•    ^  Corvi 

3.1 

12  24  19.798 

3.1030 

^   15  55  10.26 

20.083 

•   /i  Canum  Venaticorum 

4.4 

12  28  39.694 

+  9.8589 

+  41  56  19.85 

—    19.614 

<9  Corvi 

2.8 

12  28  45.974 

3.1492 

-  22  48  18.15 

19.961 

K  Draconis  . 

3.8 

12  28  54.997 

9.5900 

+  70  22  40.78 

J  9.888 

•    /  Virginis  (jne<tn) 

2.9 

12  36  14.326 

3.0385 

-     0  51  45.83 

19.809   ' 

21  Cassiopcs                S.P. 

5.7 

12  38  34.803 

3.8634 

+ 105  35  48.68 

19.749   ' 

•  31  Comie  Berenices 

5.1 

12  46  29.315 

+   9.9998 

+  28    7  22.30 

—    19.658 

3^2*  Camelo|iardalis  (H.) . 

5.2 

12  48  20.650 

0.4003 

+  83  59  39.98 

19.596 

•    ;'  Cassiopt^oe                 S.P. 

2.3 

12  50  15.021 

3.5815 

+  119  51  46.36 

19.559 

a  Canum  Venaticorum 

3.2 

12  51      1.406 

2.8150 

+  38  53  46.39 

19.509 

•  43  Cephei  (H.)             S.P. 

4.6 

12  54     9.988 

7.2840 

+  94  19     1.48. 

1 

19.41)5   , 

*    d  Muses 

3.8 

12  54  55.576 

+   4.1692 

-  70  58  16.54 1 

—    19.471 

•    e  Virginis   . 

3.1 

12  56  51.067 

2.9879 

+   11  32    3.37. 

19.414    ! 

0  Virginis    . 

4.6 

13    4  24.553 

3.1014 

-     4  58    3.84 

19.308 

1  •  90  Canum  Venaticorum 

4.7 

13  12  44.688 

2.6963 

+  41     8    9.40 

19.031 

a  Virginis  (Spiea) 

1.1 

13  19  33.328 

+   3.1541 

-   10  36  10.05 

—    18.895 

*  ApiMtreot  right  aao«iiaioBa  of  atara  marked  with  an  aatoriak  are  giToa  after  thoaa  of  atandaid  atara. 
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TW  K ATT  PLAGES  FOB  1898.0.    (January 

0*.0— 0*.593,  WTashington.) 

Nmme  of  Star. 

Manii. 
tade. 

Blfcht  Aiio«nsion. 

ADnnkl 
Yuiation. 

Annual 
TariAtlon. 

a  Urs.Min.(PoZarM)S.P. 

2.2 

h     m       ■ 

13  19  41.941 

+  S3.8790 

+  91  15  45.00 

—    18 '852 

38  Oassiopese         .       S.P. 

5.9 

13  23  16.071 

4.3830 

+  110  17  10.71 

18.668 

•    K  Octantis  . 

5.4 

13  23  41.960 

8.7992 

-  85  14  13.83 

18.732 

C  Virginis   . 

3.6 

13  29  14.435 

3.0534 

—     0    2  55.46 

18.512 

•        B.  A.C.4536      . 

5.0 

13  30     1.115 

2.68^ 

+  37  43  50.20 

18.634 

*  m  Virginis    . 

5.4 

13  35  59.748 

+ 

3.1436 

-     8     9  46.42 

—   18.279 

7^  Urs8B  Mojoris    . 

1.9 

13  43  19.524 

2.3709 

+  49  50  50.22 

18.074 

rj  Bootis 

2.8 

13  49  35.408 

2.8568 

+  18  56    3.14 

18.164 

50  OassiopeaB         .       S.P. 

4.1 

13  54  17.887 

5.0178 

+  108     5  48.18 

17.634 

•    6  Apodis 

Var. 

13  54  54.879 

5.6851 

-  76  16  46.25 

17.578 

fi  Centauri  . 

0.7 

13  56  16.190 

+ 

4.1607 

~  59  51  24.07 

—   17.580 

•   JT  Hydras 

3.6 

14     0  16.613 

3.4017 

-  26     9  57.45 

17.355 

a  Draconis  . 

3.7 

14     1  29.602 

1.6239 

+  64  53  13.82 

17.295 

*   d  Bootis 

4.8 

14    5  31.190 

2.7387 

+  25  35  54.91 

17.193 

•    K  Virginis    . 

4.2 

14    7  11.270 

+ 

3.1943 

-     9  46  32.08 

16.916 

*    4  UrscB  Minoris    . 

4.9 

14    9  16.063 

.^m 

0.3172 

+  78    3     1.34 

^    I6.(H)5 

•    d  Octantis   . 

5.0 

14    9  48.339 

+ 

9.0133 

-  83  10  36.87 

16.930 

a  Bootis  (Arciurus) 

0.2 

14  10  46.859 

2.7351 

+   19  44  22.46 

18.876 

•    X  Bootis 

4.3 

14  12  18.957 

2.2825 

+  46  34  46.85 

16.654 

•    X  Virginis    . 

4.7 

14  13  19.181 

3.2384 

-   12  52  42.51 

16.738 

c  Cassiopeee         .       S.P. 

4.6 

14  20  14.745 

X 

4.8670 

+  113     4  44.53 

—    16.418 

0  Bootis 

4.1 

14  21  33.317 

2.044 1 

+  52  20  43.23 

16.756 

p  Bootis 

1 

3.6 

14  27  13.188 

+ 

2.5877 

+  30  50  28.11 

15.953 

5  UrssB  Minoris   . 

4.5 

14  27  45.235 

0.1860 

+  76  10  17.81 

16.012 

a  Centauri  (mean) 

-0.1 

14  32  19.978 

+ 

4.0372 

-  60  23  36.55 

15.043 

•   M  Hydri                .S.P. 

5.3 

14  33  56.251 

.i. 

1.4261 

^100  25  26.80 

—    15.686 

•    a  Apodis 

4.1 

14  34  35.287 

+ 

7.2092 

-  78  35  24.29 

15.662 

*  33  Bootis 

5.3 

14  34  51.310 

2.2342 

+  44  51  58.31 

15.704 

e  Bootis 

2.6 

14  40  18.907 

2.6214 

+  27  31  31.43 

15.333 

a^Librs 

2.9 

14  44  57.491 

+ 

3.3100 

-   15  35  49.02 

15.158 

fi  UrssB  Minoris    . 

2.2 

14  51     1.139 

.— 

0.2274 

+  74  35  33.89 

—    14.720 

•  47  Cephei  (H.)      .      S.P. 

5.7 

14  51  52.023 

+ 

7.7380 

+  101     0  17.77 

14.669 

•    y  Scorpii     . 
fi  Bootis 

3.4 

14  57  48.410 

3.5001 

^  24  51  40.23 

14.366 

3.7 

14  57  54.957 

2.2601 

+  40  48  45.53 

14.353 

48  Cephei  (H.)      .       S.P. 

5.5 

15    6  44.941 

7.4196 

+  102  39  32.87 

13.703 

*    d  Bootis 

3.5 

15  11  11.389 

+ 

2.4209 

+  33  42  51.47 

—    13.575 

fi  Librs 

2.9 

15  11  14.920 

3.2222 

-     8  59  16.52 

13.497 

*   p  Octantis  . 

9 

6.7 

15  18  39.894 

13.0275 

-  84    6  25.96 

12.935 

fi}  Bootis 

4.5 

15  20  26.916 

+ 

2.2663 

+  37  45    9.42 

12.771 

y*  UrssB  Minoris   . 

3.2 

15  20  54.015 

0.1310 

+  72  12  53.03 

12.81 1 

*   P  Corone  Borealis 

3.9 

15  23  25.082 

+ 

2.4751 

+  29  28  28.36 

—   12.585 

a  CoronsB  Borealis 

2.3 

15  30    9.473 

2.5394 

+  27     4  29.74 

12.296 

a  Serpentis . 

2.7 

15  38  59.842 

2.9519 

+     6  45  44.59 

11.539 

•   r  Camelop.  (H.)  .      S.  P. 

4.6 

15  39    3.846 

6.2441 

+  108  59  53.39 

11.519 

c  Serpentis. 

3.7 

15  45  28.931 

+ 

2.9873 

+     4  48    0.36 

11.037 

C  UrsoB  Minoris    . 

4.6 

15  47  53.200 

... 

2.2443 

+  78    7  24.45 

—    10.931 

c  CoronflB  Borealis 

4.1 

15  53     9.525 

+ 

2.4833 

+  27  11  16.42 

10.602 

d  Scorpii     . 

2.6 

15  54    0.380 

3.5392 

-  22  19    0.60 

10.514 

/9^  Scorpii     . 
•   ^>  Apodis     . 

2.9 

15  59  12.915 

3.4613 

-  19  30  44.31 

10.124 

4.9 

16     4  22.076 

i  + 

8.7864 

-  78  25  29.77 

—     9.694 

▲ppftrant  richt  Moeuiona  of  aton  marked  with  mi  Mfeeitok  an  glf«n  aHer  thoM  of  tmaOMxd  oton. 
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MEAN  PLACES  FOR  1898.0.    (January 

0^.0—0^.593,  Waahington.) 

Name  of  Star. 

Hftsxii- 
taae7 

Bight  Aioeniioii. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

*   ^  Herculis  . 

4.2 

h      m       s 

16    5  23.677 

+ 

1.8815 

+  45  12  56.02 

~  9.'573 

Groombridge  'isao 

5.5 

16     6     1.605 

0.1413 

-4-  68     5  31.64 

9.497 

d  Ophiuchi  . 

2.8 

16     8  44.282 

3.1399 

-     3  25    6.65 

9.500 

*    <r  Corons  Borealis  (m^on) 

5.3 

16  10  40.227 

2.2448 

+  34    7  48.39 

9.247 

r  Herculis  . 

3.9 

16  16  31.491 

1.8012 

+  46  34    5.32 

8.727 

•    Y  Apodis     . 

4.0 

16  17     3.426 

+ 

9.0754 

-  78  39  21.34 

—  8.708 

*    Jl  UrssB  MiQoris  . 

5.0 

16  20  38.031 

1.8124 

-h  76    0    6.47 

8.170 

71  Draconis  . 

2.8 

16  22  32.675 

+ 

0.8070 

+  61  45  23.02 

8.218 

a  Scorpii  (Antares) 

1.2 

16  22  50.779 

3.6708 

^  26  11  39.10 

8.286 

fi  Herculis  . 

2.8 

16  25  37.208 

+ 

2.5776 

+  21  43  22.84 

8.045 

A  Draconis  . 

5.0 

16  28  11.773 

.. 

0.1335 

+  68  59  57.94 

—  7.799 

C  Ophiuchi  . 

2.8 

16  31  16.000 

+ 

3.2994 

-  10  21     0.18 

7.550 

a  Trinnguli  Austr&lis   . 

2.2 

16  37  20.293 

6.3068 

-  68  49  49.08 

7.127 

If  Herculis  . 

3.7 

16  39  13.626 

2.0539 

+  39    7  33.22 

7.012 

a  Camelopardalis       S.P. 

4.4 

16  43  24.595 

6.9274 

+  113  50  23.58 

6.576 

K  Ophiuchi  . 

3.4 

16  52  36.217 

+ 

2.8376 

+     9  32  30.08 

^  5.818 

e  UrssB  Minoris   . 

4.5 

16  56  56.635 

6.3204 

+  82  12  45.82 

5.451 

d  Herculis  . 

5.3 

16  57  39.318 

+ 

2.2114 

+  33  43  24.30 

5.386 

•    «  Ophiuchi . 

2.5 

17    4  14.448 

3.4356 

-  15  35  31.65 

4.753 

a'  Herculis  (var»)  • 

3.1 

17    9  46.106 

2.7336 

+   14  30  45.13 

4.333 

•    TT  Herculis  . 

3.4 

17  11   19.240 

+ 

2.0892 

+  36  55  47.61 

^  4.219 

•    0  Ophiuchi  . 

3.3 

17  15  26.261 

3.6796 

—  24  53  32.81 

3.928 

d  Ophiuchi  {var.) 

4.4 

17  19  50.119 

3.6693 

-  24    4  35.19 

3.627 

•    d  Ar» 

3.8 

17  21  26.499 

5.4025 

*  60  35  38.94 

3.498 

Groombr.  966   .       8.  P. 

6.4 

17  25  25.562 

8.0032 

+  105     1  4L13 

3.033 

•        Groombr.  944    .       S.P 

6.4 

17  27  44.340 

+  18.6737 

+  94  51  28.86 

—  2.826 

fi  Draconis  . 

3.0 

17  28    0.931 

1.3536 

+  52  22  50.03 

2.790 

a  Ophiuchi  . 

2.2 

17  29  58.048 

2.7830 

+   12  38  17.35 

2.857 

*     {  Herculis  . 

4.0 

17  36  26.790 

+ 

1.6968 

+  46     3  48.00 

2.058 

4Mt  Draconis  . 

4.9 

17  37  34.742 

0.3534 

+  68  48  26.40 

1.635 

fi  Herculis  . 

3.5 

17  42  16.278 

+ 

2.3465 

+  27  47    0.05 

^  2.310 

<fi^  Draconis  . 

4.8 

17  43  50.441 

1.0784 

+  72  12    4.15 

1.686 

•    0  Herculis  . 

3.9 

17  52  34.974 

+ 

2.0552 

+  37  15  53.55 

0.630 

Y  Draconis  . 

2.5 

17  54    7.289 

1.3916 

+  51  30    5.32 

0.544 

Y*  Sagittarii . 

2.9 

17  58  56.041 

3.8516 

-  30  25  30.06 

—  0.312 

*    o  Herculis  . 

3.9 

18     3  22.124 

+ 

2.3395 

+  28  44  52.46 

+  fl.298 

d  lined  Minoris   . 

4.4 

18    6  49.230 

19.4740 

+  86  36  43.83 

0.648 

-2d  Camelop.  (H.)  .      S.  P 

4.7 

18    7    3.055 

+ 

6.6170 

+  110  38  36.59 

0.735 

u^  Sagittarii  . 

4.1 

18    7  21.857 

3.5866 

-  21     5  11.07 

0.632 

17  Serpentis. 

3.5 

18  15  46.383 

3.1024 

-     2  55  33.56 

0.704 

*    X  Sagittarii  • 

2.9 

18  21  22.026 

+ 

3.7025 

^  25  28  50.33 

+   1.644 

*    y  Draconis  . 

5.3 

18  22  59.096 

1.0799 

+  72  41   10.37 

1.632 

1  AquilflB     . 

4.0 

18  29  23.065 

+ 

3.2645 

-     8  19     7.16 

2.234 

•    C  Pavonis    . 

4.2 

18  30  31.765 

7.0278 

-  71  31     5.86 

2.523 

a  Lyras  {Vega)    . 

0.2 

18  33  18.959 

2.0314 

+  38  41     2.88 

3,178 

8  Lyra  Ivor.) 

3.6 

18  46    7.780 

+ 

2.2143 

+  33  14  18.55 

+  3.991 

tf  Octantis   . 

5.6 

18  47  39.590 

+ 105.0290 

-  89  15  49.46 

4.122 

tf  Sairittarii . 

2.3 

18  48  37.834 

+ 

3.7215 

-  26  25  45.26 

4.146 

^7 

60  Draconis  . 

5.6 

18  49  49.330 

1.9099 

+  75  18  27.31 

4.400 

51  Cephei  (H.)            S.  P 

5.3 

18  50  14.857 

+  29.8170 

+  92  47    7.93 

+  4.400 

*Appar«Bt  right  aaocoatona  of  atnrs  marked  with  an  aateriak  an  glTon  nfter  thoae  of  ataadard  alais. 
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MEAN  PLAOBS  FOB  1893.0.    ( Janaary 

0«.0-0«.598»  Washington.) 

Name  of  Star. 

tode. 

Bight  AaottlMioB. 

Aniraal 

DeeUiuiMoB. 

YMtettOB. 

•    X  Lyras 

3.3 

h     m       s 

18  54  56.479 

+ 

2.2444 

+  32  32  84;76 

+ 

4.772 

C  Aquilco     • 

3.1 

19    0  29.536 

2.7609 

+  18  '^  16.69 

5.128 

•     i  Lyree 

5.2 

19    3  29.049 

2.1412 

+  35  55  57.42 

5.493 

*  25  Camelopardalis       S.P. 

5.3 

19    8  33.498 

12.9414 

•f  97  28     1.81 

5.941 

d  Sagittarii . 

5.0 

19  11  22.462 

3.5120 

-   19    8  34.60 

6.126 

^  Draconis  . 

3.1 

19  12  31.826 

+ 

0.0287 

+  67  28  23.92 

+ 

6.326 

•    0  Lyree 

4.4 

19  12  39.187 

+ 

2.0790 

+  37  56  85.47 

6.252 

r  Draconis  . 

4.5 

19  17  36.666 

1.1191 

+  73    9  24.17 

6.770 

Piazzi  vii.  67     .       S.  P. 

5.7 

19  19  44.879 

+ 

6.2956 

+  111  18  59.26 

6.875 

^  Aquiles     . 

a5 

19  20    6.204 

3.0252 

+     2  54     6.11 

6.944 

•    fi  Cygni       . 

8.1 

19  26  24.381 

+ 

2.4194 

+  27  44    6.29 

+ 

7.375 

X  UrssB  Minoris   • 

6.5 

19  30  18.771 

65.8800 

+  88  58  24.08 

7.708 

«  AquilcB     . 

5.0 

19  31     8.090 

+ 

3.2287 

-     7  15  53.98 

7.766 

*    fi  Sagitts     . 

4.5 

19  86  14.602 

2.6956 

+   17  13  41.58 

8.147 

X  Aquil89     • 

2.8 

19  41  10.367 

2.8522 

+  10  21     9.76 

8.669 

•    ^  Cygni       .         . 

2.9 

19  41  37.877 

+ 

1.8761 

+  44  52  10.64 

+ 

8.640 

a  Aquil»  (il2tair) 

0.9 

19  45  33.770 

2.9975 

+     8  35    9.24 

9.284 

•       Groombr.  1374  .      S.P. 

5.6 

19  47  22.842 

7.2793 

+  105  47  49.47 

9.089 

•    f  PavoniB    . 

4.1 

19  48  12.328 

+ 

7.0137 

-  78  11  28.86 

9.120 

c  Draconis  • 

8.9 

19  48  31.915 

0.1806 

+  69  59  48.58 

9.173 

fi  AquilfB     • 

8.9 

19  50    3.443 

+ 

2.9470 

+     68  22.76 

+ 

8.773 

*    r  SagittflB     . 

8.6 

19  53  59.926 

2.6676 

+  19  12    6.48 

9.606 

*    c  Sagittarii . 

4.5 

19  56    4.750 

3.6964 

-  28    0  24.65 

9.744 

r  Aquil»     . 

5.7 

19  58  54.829 

2.9330 

+     6  58  34.10 

9.951 

3  Ursee  Majoris  (H.)  S.  P. 

5.5 

20    2    9.971 

6.0447 

+  111  12  41.96 

10.188 

*    0  Aquil»     . 

8.3 

20    5  47.012 

+ 

3.0970 

^     1     8  19.81 

+ 

10.470 

•  31  Cygni 

3.9 

20  10  15.758 

1.8894 

+  46  25    0.71 

10.797 

a*  Capricorn! 

3.7 

20  12    7.078 

+ 

3.3318 

-  12  52  84.84 

10.930 

«  Cephei  (;v.)     . 

4.4 

20  12  29.178 

1.9290 

+  77  23  20.56 

10.985 

a  Pavonis    . 

2.1 

20  17  11.329 

+ 

4.7820 

-  57    4  38.80 

11.209 

r  Cygni 

2.3 

20  18  23.398 

+ 

2.1538 

+  89  54  51.22 

+ 

11.380 

•K  Capricorn! 

5.1 

20  21   11.830 

3.4392 

-  18  83  44.05 

11.670 

e  Delphini  . 

4.0 

20  28    6.093 

+ 

2.8671 

+   10  56  23.59 

12.053 

Groombridge3$4l 

6.5 

20  30  27.997 

0.2223 

+  72  10    9.00 

12.220 

*    a  Delphini  . 

3.9 

20  34  40.090 

+ 

2.7878 

+  15  32    4.93 

12.632 

•    /J  Pavonis    . 

8.4 

20  35  18.867 

+ 

5.4699 

-  66  35  13.07 

+ 

12.661 

a  Cygni 

1.4 

20  37  47.072 

2.0445 

+  44  53  62.78 

12.732 

•    ip  Capricorni 

4.3 

20  39  45.627 

3.6602 

^  25  39  18.45 

12.711 

•    e  Cygni 

2.6 

20  41  52.922 

2.4278 

+  33  34  10.09 

I3..349 

/u  Aquarii    . 

4.8 

20  46  52.974 

+ 

3.2395 

-     9  23    4.77 

13.301 

12  Year  Catalogue,  1879 

5.3 

20  52  25.984 

..i— 

2.6603 

+  80    9    2.88 

+ 

13.673 

V  Cygni 

4.1 

20  53  11.037 

+ 

2.2343 

+  40  45  19.02 

13.733 

tf*  UrscB  Majoris    .       S.  P. 

5.0 

21     0  58.569 

5.3601 

+  112  25  53.10 

14.295 

61' Cygni 

5.4 

21     2    6.012 

2.68.34 

+  38  13  23.74 

17.542 

:  Cygni 

3.3 

21     8  22.894 

2.5498 

+  29  47  17.00 

14.621 

•    T  Cygni 

3.8 

21  10  31.210 

+ 

2.39:)6 

+  37  35  19.55 

+ 

15.271 

a  Cephei      . 

2.6 

21   16     1.566 

1.4.364 

+  62    7  65.99 

15.179 

1  Pegasi 

4.3 

21  17     8.249 

2.7723 

+   19  20  48.44 

16.260 

•    C  Capricorni 

3.8 

21  20  33.528 

3.43.39 

—  22  52  28.84 

16.395 

1  Draconis  (H.)  .      S.  P. 

4.5 

21  21  48.715 

+ 

8.9713 

+  98  12     4.48 

+ 

15.481 

*  Apparent  right  aaoeiuilon«  of  stars  marked  with  aa  aateriak  are  given  after  thoee  of  ilaadard  elan. 
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MWATT  PLAGES  FOB  1893.0.    (January  <H.0-*0<^.593,  Washington.) 

Kama  of  Star. 

tade. 

SlKht  Ajoenaion. 

Yariation. 

Deolinatlon. 

TariattoB. 

d  Uran  Majoris    .      S.  P. 

4.8 

h     m       I 

21  25    0.916 

• 
+   6.3949 

+  109''4l'59'.39 

+ 

15.579 

fi  Aquarii    . 

2.9 

21  25  55.585 

3.1615 

-     6    2  30.42 

15.673 

fi  Cephei  (pr.) 

3.4 

21  27  16.685 

0.7929 

-f  70    5  27.35 

15.759 

S  Aquarii    . 

4.8 

21  32    3.385 

3.1976 

-     8  20    2.15 

16.988 

•  74  Cygni 

5.0 

21  32  39.616 

2.4017 

+  39  55  57.82 

16.060 

•    ;i>Octantis   . 

5.4 

21  34  27.564 

+   9.7486 

-  83  12  37.99 

+ 

16.065 

*    C  GhamsBleontis  .      S.P. 

5.2 

21  37     1.671 

—    1.5787 

-  99  32  22.17 

16.888 

c  Pegasi 

2.4 

21  38  55.865 

+  8.9467 

+     9  23    4.35 

16.366 

11  Cephei     . 

4.8 

21  40  21.334 

0.9008 

+  70  49    7.67 

16.541 

•  ir*  Cygni 

4.5 

21  42  50.420 

8.8135 

+  48  48  52.39 

16.550 

ft,  Capricorni 

5.2 

21  47  27.755 

-f  3.8756 

-  14    3  19.22 

+ 

16.789 

*  16  Pegasi 

5.1 

21  48  11.604 

8.7880 

+  25  25  18.40 

16.887 

79  Draconis  . 

6.6 

21  51  31.821 

0.7875 

+  73  11  46.10 

17.015 

a  Aquarii     . 

3.0 

22    0  17.296 

3.0886 

-     0  50  22.47 

17.365 

a  Gruis 

1.9 

22     1  29.306 

3.8044 

-  47  28  43.94 

17.258 

•    ar  Pegasi 

4.3 

22    5  14.116 

+  8.6604 

+  32  39  12.11 

+ 

17.567 

33  Ursffi  Majoriv    .      S.  P. 

5.7 

22  10  15.701 

4.4167 

+  114  21  29.74 

17.898 

^    o  Octantis  . 

6.2 

22  11     4.254 

13.0546 

-  86  30  38.44 

17.918 

0  Aquarii    . 

4.4 

22  11  11.258 

3.1688 

-     8  18  57.55 

17.810 

•    x  Aquarii 

4.0 

22  16    7.764 

3.1006 

-     1  55  35.21 

18.047 

K  Aquarii    . 

4.6 

22  19  48.772 

+  3.0646 

+     0  50    4.26 

+ 

iai68 

•    a  Aquarii    . 

4.9 

22  24  59.050 

3.1779 

-  11  13  31.33 

18.386 

9  Draconis  .         .      S.  P. 

5.0 

22  26    0.037 

5.8531 

+ 103  44  10.09 

18.406 

*    a  LacertSD  . 

3.9 

22  26  52.961 

8.4688 

+  49  43  56.44 

18.480 

^  Aquarii    • 

4.2 

22  29  51.483 

3.0885 

-     0  40    8.12 

18.464 

«6  Cephei  (B.)       . 

5.7 

22  30  23.766 

+    1.0768 

+  75  40  29.95 

+ 

18.531 

*  10  LacertflB  . 

5.0 

22  34  27.596 

8.6870 

+  38  29  36.26 

18.676 

•   fi  Octantis  . 

4.4 

22  35    5.899 

6.4615 

-  81  56  31.26 

18.694 

C  Pegasi 

3.5 

22  36    7.539 

8.9910 

+  10  16  22.35 

18.718 

*    X  Pegasi 

4.1 

22  41  22.614 

8.8855 

+  28    0    9.45 

18.680 

c  Cephei     . 

3.6 

22  45  52.168 

+   8.1896 

+  65  88  15.28 

+ 

18.880 

X  Aquarii    . 

3.8 

22  47     1.969 

3.1396 

-     8    8  55.87 

19.080 

•        Groorobr.  1706  .       S.  P. 

6.3 

22  51  23.233 

4.9585 

+  101  89  24.09 

19.189 

a  Pis.  Aus.  (FomalhaiU) 

1.3 

22  51  44.255 

3.384 1 

-  30  11  21.32 

18.999 

<  *    o  Andromedee 

1 

3.8 

22  56  59.846 

8.7505 

+  41  45    2.87 

19.891 

a  Urse  Majoris    .       S.  P. 

2.0 

22  57    7.378 

+   3.7445 

+  117  40  17.11 

+ 

19.369 

'       a  Pegasi  (Markab) 

2.5 

22  59  25.850 

8.9851 

+   14  37  46.34 

19.306 

;  *  f  Aquarii    . 

4.3 

23    a  46.885 

3.1086 

-     6  37  32.60 

19.368 

1       o  Cephei 

5.1 

23  14  14.001 

8.4455 

+  67  31  34.24 

19.678 

•    T  Pegasi 

4.6 

23  15  20.435 

8.9639 

+  23    9  16.34 

19.650 

0  Piscium    . 

4.3 

23  22  32.405 

+  3.0418 

+     5  47  28.04 

+ 

19.789 

X  Draconis.         .       S.P. 

4.0 

23  25    2.855 

3.6175 

+  110    4  42.38 

19.841 

*    X  AndromedcB     . 

3.8 

23  32  19.634 

8.9831 

+  45  52  41.40 

19.474 

c  Piscium    . 

4.3 

23  34  26.807 

3.0848 

+     52  46.85 

19.485 

/  Cephei     . 

3.5 

23  34  57.216 

8.4181 

+  77    2    6.20 

80.077 

•    1^  Aquarii    . 

5.2 

23  38  39.151 

+   3.1106 

-  18  52  14.57 

+ 

19.961 

*    d  Sculptoris 

4.6 

23  43  21.174 

3.1319 

-  28  43  18.34 

19.857 

•    f^  Octantis  . 

5.2 

23  45  48.414 

3.6781 

-  82  86  48.61 

I9.99'4 

Groombridge  4163 

e,e 

23  49  37.811 

8.8684 

+  73  48  53.44 

80.083 

m  Piscium    . 

4.2 

23  53  49.007 

3.0786 

+     6  16  15.22 

19.931 

*  33  Piscium    . 

4.7 

23  59  51.524 

+  3.0708 

-     6  18  21.70 

+ 

80.148 

*ApparaDft  right  aaowiaJiwa  of  stan  aa^ad  with  an  aatoriak  are  giran  alter  thoee  of  staadacd  ataca. 
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JANUARY,  1893. 


CIRCUMPOLAR  STARS 

. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 

Mean 
Solar 
Date. 

a  Uram  Minoris. 
(Polaris,) 

Mean 
Solar 
Date. 

51  Ceph< 

Bi  (Hkv.) 

Mean 
Solar 
Date. 

6  Une  Minoris. 

Mean 
Solar 
Date. 

A  UiBfld  Minoris. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
N<frih. 

Jan. 

1i     ni 

1  18 

4-88  44 

Jan. 

h     in 

6  50 

4-87  12 

Jan. 

h     m 

18    6 

+86  36 

Jan. 

h     m 

19  29 

+88  58' 

0.3 

s 
88.47 

34.1 

0.5 

s 
39.58 

58.7 

0.9 

s 
89.67 

33.5 

0.0 

6.73 

30.7 

1.3 

87.59 

34.8 

1.5 

39.75 

59.0 

1.9 

89.64 

33.1 

1.0 

6.11 

30.4 

8.3 

86.65 

34.4 

8.5 

39.98 

59.4 

8.9 

89.68 

38.8 

8.0 

5.53 

80.1 

3.3 

85.65 

34.5 

3.5 

40.07 

59.7 

3.9 

89.68 

38.4 

3.0 

4.95 

19.8 

4.3 

84.60 

34.6 

4.5 

40.80 

60.1 

4.9 

89.64 

38.0 

4.0 

4.43 

19.5 

5.3 

83.51 

34.8 

5.5 

40.89 

60.5 

5.9 

89.68 

31.6 

5.0 

3.98 

19.1 

6.3 

88.43 

34.8 

6.5 

40.34 

60.8 

6.9 

89.75 

31.8 

6.0 

3.61 

18.7 

7.3 

81.36 

34.9 

7.5 

40.34 

61.8 

7.9 

89.84 

30.9 

7.0 

3.34 

18.4 

8.3 

80.30 

34.9 

8.5 

40.35 

61.5 

8.9 

89.98 

30.6 

8.0 

3.13 

18.0 

9.3 

79.38 

34.9 

9.5 

40.34 

61.8 

9.9 

30.08 

30.3 

9.0 

3.97 

17.7 

10.8 

78.37 

35.0 

10.5 

40.33 

68.1 

10.9 

30.18 

30.0 

10.0 

3.84 

17.4 

11.8 

77.48 

35.0 

11.5 

40.33 

68.4 

11.9 

30.19 

89.7 

11.0 

8.7J 

17.1 

18.8 

76.60 

35.0 

18.5 

40.35 

68.7 

18.9 

30.87 

89.4 

13.0 

3.54 

16.8 

13.8 

75.71 

35.1 

13.5 

40.37 

6.3.0 

13.9 

30.33 

89.1 

13.0 

3.36 

16.5 

14.8 

74.88 

35.1 

14.5 

40.41 

63.3 

14.9 

30.39 

38.7 

13.9 

8.14 

16.8 

15.8 

73.85 

35.1 

15.5 

40.44 

63.6 

15.9 

30.47 

38.4 

14.9 

1.89 

15.9 

16.8 

78.85 

35.8 

16.5 

40.47 

63.9 

16.9 

30.56 

38.1 

15.9 

1.63 

15.6 

17.8 

71.79 

35.8 

17.5 

40.48 

64.3 

17.9 

30.66 

87.7 

16.9 

1.43 

15.8 

18.8 

70.69 

35.3 

18.5 

40.46 

64.6 

18.9 

30.78 

87.3 

17.9 

1.35 

14.9 

19.8 

69.58 

35.3 

19.5 

40.48 

65.0 

19.9 

30.93 

87.0 

18.9 

1.16 

14.5 

80.8 

68.47 

35.3 

80.4 

40.34 

65.3 

80.9 

31.09 

86.6 

19.9 

1.14 

14.1 

81.8 

67.41 

35.8 

81.4 

40.83 

65.7 

81.9 

31.87 

36.3 

30.9 

1.31 

13.8 

88.8 

66.40 

35.8 

88.4 

40.10 

66.0 

88.9 

31.44 

86.0 

81.9 

1.33 

13.4 

83.8 

65.43 

35.1 

83.4 

39.97 

66.3 

83.9 

31.63 

85.7 

38.9 

1.60 

13.1 

84.8 

64.54 

35.0 

34.4 

39.86 

66.6 

84.9 

31.79 

85.5 

33.9 

1.66 

13.8 

85.8 

63.67 

35.0 

85.4 

39.75 

66.8 

85.9 

31.94 

85.8 

84.9 

1.81 

13.5 

86.8 

68.88 

35.0 

86.4 

39.66 

67.1 

86.9 

38.09 

35.0 

35.9 

1.93 

13.3 

87.8 

61.98 

34.9 

87.4 

39.58 

67.4 

87.9 

38.84 

34.7 

36.9 

3.03 

11.9 

88.8 

61.10 

34.9 

88.4 

39.68 

67.7 

88.9 

38.39 

34.4 

87.9 

3.09 

11.6 

89.8 

60.80 

34.9 

89.4 

39.44 

68.0 

89.9 

38.54 

84.1 

38.9 

8.13 

11.8 

30.8 

59.88 

34.8 

30.4 

39.34 

68.3 

30.9 

38.71 

83.8 

89.9 

3.18 

11.0 

31.8 

58.81 

34.8 

31.4 

39.83 

68.6 

31.9 

38.90 

83.5 

30.9 

8.89 

10.7 

38.8 



57.17 

34.7 

38.4 

39.09 

68.9 

38.9 

33.11 

33.8 

31.9 

3.47 

10.3 

FEBRUARY,  1893. 
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OmOUMPOLAR  STARS 

. 

APPARBirr  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINOTON. 

Mean 
Solar 
Date. 

c  UrsiD  Minoris. 
(Polaris.) 

Mean 
Solar 
Date. 

51  Cepht 

fti  (Hkv.) 

Mean 
Solar 
Date. 

6  Un»  MinoriA. 

Mean 
Solar 
Date. 

A  UxBS  Minoris. 

Bight 
Aaoen- 

•iOD. 

Deollna- 

tlon 

JTortA. 

Bight 

Aaoen- 

aion. 

DeoUna. 

tion 
JToitJL 

Blgfat 

Aioen- 

■ion. 

BwsUna. 

tion 

North. 

Bight 

Aacen- 

•ion. 

Deolinn 

tion 
North. 

Fob. 

b     ID 

1  18 

+88  44 

Feb. 

b    n 

650 

+87  13 

Feb. 

h     m 

18    6 

+86  36' 

Feb. 

h     m 

19  29 

+88  58' 

1.2 

• 

57.17 

34.7 

1.4 

• 

39.09 

II 
8.9 

1.9 

33.11 

93.2 

1.9 

2.74 

10.0 

9.2 

56.12 

34.6 

2.4 

38.91 

9.3 

2.9 

33.35 

22.9 

9.9 

3.07 

9.6 

3.2 

55.09 

34.5 

3.4 

38.71 

9.6 

3.9 

33.60 

22.6 

3.9 

3.49 

9.3 

4.2 

54.10 

34.4 

4.4 

38.47 

9.9 

4.9 

33.87 

29.3 

4.9 

3.97 

8.9 

6.2 

53.15 

34.3 

5.4 

38.21 

10.2 

5.9 

34.14 

99.1 

5.9 

4.50 

8.6 

6.2 

52.27 

34.1 

eA 

37.96 

10.4 

6.9 

34.41 

91.8 

6.9 

5.09 

8.3 

7.2 

51.45 

33.9 

7.4 

37.72 

10.7 

7.9 

34.67 

91.6 

7.9 

5.54 

8.1 

8.2 

50.66 

33.8 

8.4 

37.49 

10.9 

8.9 

34.91 

91.4 

8.9 

6.01 

7.8 

9.2 

49.89 

33.6 

9.4 

37.28 

11.2 

9.9 

35.16 

91.9 

9.9 

6.45 

7.6 

10.2 

49.11 

33.5 

10.4 

37.09 

11.4 

10.9 

35.38 

91.0 

10.9 

6.87 

7.3 

11.2 

48.32 

33.4 

11.4 

36.88 

11.6 

II.9 

35.62 

90.8 

11.9 

7.97 

7.0 

12.2 

47.47 

33.3 

12.4 

36.68 

11.9 

12.9 

35.87 

90.5 

19.9 

7.66 

6.7 

13.2 

46.68 

33.2 

13.4 

36.47 

12.2 

13.9 

36.19 

90.3 

13.9 

8.11 

6.4 

14.2 

45.66 

33.0 

14.4 

36.24 

12.5 

14.9 

36.40 

90.0 

14.9 

8.60 

6.1 

15.1 

44.73 

32.9 

15.4 

35.98 

12.7 

15.9 

36.69 

19.8 

15.9 

9.19 

5.8 

16.1 

43.79 

32.7 

16.4 

35.70 

13.0 

16.8 

37.00 

19.5 

16.9 

9.84 

5.4 

17.1 

42.90 

32.5 

17.4 

35.37 

13.3 

17.8 

37.33 

19.3 

17.9 

10.56 

5.1 

18.1 

42.05 

32.3 

18.4 

35.04 

13.6 

18.8 

37.66 

19.1 

18.9 

11.39 

4.9 

19.1 

41.27 

3i.l 

19.4 

34.60 

13.7 

19.8 

37.98 

19.0 

19.9 

19.11 

4.6 

20.1 

40.55 

31.8 

20.4 

34.35 

13.9 

90.8 

38.31 

18.8 

90.9 

19.88 

4.4 

21.1 

39.91 

31.6 

21.4 

34.04 

14.1 

21.8 

38.60 

18.7 

91.9 

13.63 

4.1 

22.1 

39.28 

31.4 

22.4 

33.75 

14.3 

22.8 

38.89 

18.6 

99.9 

14.39 

3.9 

23.1 

:)8.69 

31.2 

23.4 

33.47 

14.5 

93.8 

39.17 

18.4 

93.9 

14.99 

3.7 

94.1 

38.09 

31.0 

24.3 

33.20 

14.7 

24.8 

39.45 

18.3 

94.9 

15.63 

3.5 

25.1 

37.45 

30.9 

25.3 

32.93 

14.8 

25.9 

39.79 

18.1 

95.9 

16.96 

3.3 

26.1 

36.76 

30.7 

26.3 

32.66 

15.0 

96.9 

40.09 

17.9 

96.9 

16.91 

3.0 

27.1 

36.05 

30.5 

27.3 

32.36 

15.3 

97.9 

40.31 

17.8 

97.9 

17.61 

9.8 

28.1 

35.30 

30.3 

28.3 

32.05 

15.5 

98.9 

40.66 

17.6 

98.9 

18.39 

9.5 

29.1 

34.53 

30.1 

29.3 

31.70 

15.7 

99.9 

41.00 

17.4 

99.9 

19.95 

9.9 
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GIBGUMPOLAB  STABS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINOTOH. 


Mean 
Solar 
Date. 


Mar. 


1.1 
3.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


9.1 
10.1 
II. 1 
\2A 

13.1 
14.1 
16.1 
16.1 

17.1 
18.1 
19.1 
30.1 


91.1 
92.0 
93.0 
94.0 


95.0 
96.0 
97.0 
98.0 


99.0 
30.0 
31.0 
39.0 


a  UrsiB  MinoriB. 
(Polaris.) 


Right 

Anoen- 

sion. 


h     m 

1  16 

8 

34.53 
33.78 
33.08 
39.44 


31.87 
31.36 
30.91 
30.49 


30.08 
99.67 
99.99 
98.73 


98.99 
97.68 
97.15 
96.64 

96.90 
95.61 
95.50 
95.97 


95.08 
94.93 
94.77 
94.60 


94.41 
94.15 
93.89 
93.61 


93.33 
93.08 
99.90 
99.78 


Declina- 
tion 
NorOi. 


+  88  44 

30. 1 
99.8 
99.5 
99.3 


99.0 
98.7 
98.4 
98.1 

97.9 
97.6 
97.4 
97.9 


96.9 
96.7 
96.4 
96.1 


95.8 
95.4 
95.1 
94.8 

94.5 
94.9 
93.9 
93.7 

93.4 
93.9 
99.9 
99.6 

99.3 
99.0 
91.6 
91.3 


Mean 
Solar 
Date. 


51  Cephei  (Uxv.) 


Mar. 

1.3 
9.3 
3.3 
4.3 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
19.3 


13.3 
14.3 
16.3 
16.3 


17.3 
18.3 
19.3 
90.3 

91.3 
99.3 
93.8 
94.3 

95.3 
96.3 
97.3 
98.3 

99.3 
30.3 
31.3 
39.9 


Bight 

Aacen- 

aioD. 


b     m 

6  50 

8 

31.70 
31.31 
30.89 
30.49 


30.06 
99.64 
99.94 
98.86 

98.61 
98.16 
97.81 
97.47 


97.11 
96.73 
96.39 
95.89 


95.45 
94.99 
94.54 
94.11 


93.69 
93.98 
99.91 
99.66 

99.90 
91.86 
91.46 
91.06 


90.63 
90.18 
10.71 
19.93 


Declina- 
tion 
North. 


4-87  13 


It 

15.7 
15.9 
16.1 
16.3 


16.4 
16.5 
16.6 
16.7 

16.8 
17.0 
17.1 
17.9 

17.4 
17.5 
17.6 
17.8 


17.9 
18.0 
18.0 
18.1 


18.1 
18.1 
18.1 
18.1 


18.9 
18.9 
18.3 
18.4 


16.4 
18.5 
18.5 
18.5 


Mean 
Solar 
Date. 


6  Vxam  Minoris. 


Mar. 

1.8 
9.8 
3.8 
4.8 


5.8 
6.8 
7.8 
8.8 


9.8 
10.8 
11.8 
198 

13.8 
14.8 
15.8 
16.8 


17.8 
18.8 
19.8 
90.8 


91.8 
99.7 
93.7 
94.7 


95.7 
96.7 
97.7 

98.7 


99.7 

30.7 
31.7 
39.7 


Bight 
Ascen- 
sion. 


h    m 

18    6 

8 

41.00 
41.36 
41.74 
49.13 


49.49 
49.86 
43.91 
43.54 


43.88 
44.90 
44.69 
44.84 

45.10 
45.67 
45.96 
46.33 

46.71 
47.09 
47.47 
47.89 

48.16 

48.48 
48.81 
49.19 

49.43 
49.77 
50.10 
50.45 


50.84 
51.99 
51.60 
59.00 


Declina- 
tion 
JfottA. 


Mean 
Solar 
Di^te. 


A  Une  Minoria. 


+86  86 


17.4 
17.3 
17.9 
17. 1 


17.0 
16.9 
16.9 
16.8 

16.7 
16.7 
16.6 
16.5 

16.4 
16.3 
10.3 
16.9 

16.9 
16.9 
16.9 
16.9 

16.9 
16.3 
16.3 
16.3 


Mar. 

1.9 
9.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 


16.3 

95.8 

16.3 

96.8 

16.3 

97.8 

16.3 

98.8 

16.3 

99.8 

16.4 

30.8 

16.4 

31.8 

16.5 

39.8 

Bight 
Ascen- 
sion. 


h     m 

19  29 

s 
19.95 

90.19 

91.17 

92.91 


93.96 
94.97 
95.96 
96.91 


Declina- 
tion 
Nwrtk, 


43.36 
44.33 
45.37 
46.48 


47.66 

48.87 
50.14 
51.40 


0.8 

97.11 

10.8 

97.98 

11.8 

98.86 

19.8 

99.71 

13.8 

30.66 

14.8 

31.63 

16.8 

39.67 

16.8 

33.80 

17.8 

34.94 

18.8 

36.10 

19.8 

37.96 

90.8 

38.40 

91.8 

39.48 

99.8 

40.50 

93.8 

41.47 

94.8 

49.41 

+88  57 

#« 
69.9 

69.0 

61.7 

61.5 


61.4 
61.9 
61.0 
60.9 


60.7 
60.6 
60.4 
60.3 


60.1 
59.9 
69.7 
69.6 

60.3 
59.9 
59.1 
59.0 

59.0 
58.9 
58.8 
58.7 

58.6 
58.6 
58.4 
68.3 

58.9 
58.1 
58.1 
68.0 


APRIL,  1893. 
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OntOUMPOLAB  STABS. 
APPABEMT  PIiAOES  FOR  THE  UPPEB  TBAHSIT  AT  WASHDrGTOK. 


Menu 

Solar 

c  UrBfB  Minorh. 
(PoUrU.) 

Uoun 
SoUr 

51  Cephei  (Hxv.) 

Bight 

•iOD. 

DeoUna. 

tlon 

JToitJL 

Bight 

Afloen- 

DeoUn*. 

tion 

JTortt. 

Apr. 

h    m 

1  18 

+88  44 

Apr. 

h    m 

650 

+87  13 

1.0 

99.78 

21.3 

1.9 

a 
19.23 

18.5 

2.0 

29.74 

21.0 

2.2 

18.77 

18.4 

3.0 

29.76 

20.6 

3.2 

18.39 

18.4 

4.0 

29.89 

20.3 

4.2 

17.90 

18.3 

5.0 

92.91 

20.0 

5.9 

17.50 

18.3 

6.0 

99.99 

19.7 

6.9 

17.13 

18.9 

7.0 

93.05 

19.4 

7.9 

16.76 

18.9 

8.0 

93.08 

19.9 

8.9 

16.40 

18.1 

9.0 

93.06 

18.9 

9.9 

16.04 

18.1 

10.0 

93.04 

18.6 

10.9 

15.65 

18.1 

10.9 

23.01 

18.3 

11.9 

15.94 

18.1 

11.9 

29.99 

18.0 

19.9 

14.81 

18.0 

19.9 

93.01 

17.7 

13.9 

14.38 

18.0 

13.9 

93.19 

17.4 

14.9 

13.93 

17.9 

M.9 

93.96 

17.0 

15.9 

13.40 

17.8 

15.9 

93.51 

16.7 

16.9 

13.06 

17.7 

16.9 

93.81 

16.4 

17.9 

19.67 

17.6 

17.9 

94.14 

16.1 

ia9 

19.29 

17.4 

18.9 

94.49 

15.8 

19.9 

11.95 

17.3 

19.9 

94.84 

15.6 

90.2 

11.64 

17.1 

20.9 

95.16 

15.3 

21.2 

11.32 

17.0 

91.9 

95.43 

15.1 

99.9 

11.09 

16.9 

99.9 

95.69 

14.8 

93.9 

10.70 

16^ 

93.9 

95.90 

14.6 

94.9 

10.36 

16.7 

94.9 

96.11 

14.3 

95.9 

10.00 

16.6 

95.9 

96.36 

14.0 

96.9 

9.61 

16.5 

96.9 

96.64 

13.7 

97.9 

9.91 

16.4 

97.9 

96.97 

13.4 

98.9 

a89 

16.9 

98.9 

97.41 

13.1 

99.9 

a43 

16.1 

99.9 

97.89 

19.8 

30.9 

8.06 

16.9 

30.9 

98.43 

19.6 

31.9 

7.71 

16.7 

31.9 

98.99 

19.9 

Solar 
Data. 


Apr. 

1.7 
9.7 
3.7 
4.7 


5.7 
6.7 
7.7 

8.7 

9.7 
10.7 
11.7 
19.7 

13.7 
14.7 
15.7 
16.7 


17.7 
18.7 
19.7 
90.7 


91.7 
99.7 
93.7 
94.7 


95.7 
96.7 
97.7 
98.7 


99.6 
30.6 
31.6 


aum 

Minoria. 

liaaii 
Solar 
Data. 

AUm 

Bli^t 

Aaoen. 

aion. 

BwsUna. 

tSon 

North, 

Blfl^t 

Aaean- 

afton. 

h    m 

18    6 

+86  36' 

Apr. 

h    m 

19  29 

59.00 

16.5 

1.8 

a 
51.40 

52.35 

16.6 

9.8 

52.67 

52.71 

16.8 

3.8 

53.88 

53.04 

16.9 

4.8 

55.04 

53.35 

17.0 

5.8 

56.14 

53.67 

17.1 

6.8 

67.90 

53.97 

17.9 

7.8 

58.92 

54.98 

17.3 

8.8 

59.95 

64.59 

17.4 

9.8 

60.99 

54.93 

17.4 

10.8 

61.37 

65.97 

17.5 

11.8 

69.51 

55.61 

17.6 

19.8 

63.70 

55.96 

17.7 

13.8 

64.91 

56.99 

17.9 

14.8 

66.15 

56.63 

18.1 

15.8 

67.39 

56.96 

18.3 

las 

6a68 

67.95 

18.5 

17.7 

69.70 

57.59 

18.7 

18.7 

70.78 

57.77 

ia8 

10.7 

71.79 

58.03 

19.0 

90.7 

79.74 

68.96 

19.9 

91.7 

73.69 

68.51 

19.3 

99.7 

74.64 

58.77 

19.5 

93.7 

75.60 

59.05 

19.6 

24.7 

76.64 

59.33 

19.8 

95.7 

77.79 

59.69 

90.0 

96.7 

76.86 

60.99 

90.9 

97.7 

80.03 

60.99 

90.4 

9a7 

81.91 

60.50 

90.7 

99.7 

89.38 

60.76 

90.9 

30.7 

83.50 

61.00 

91.9 

31.7 

84.55 

I>aollBa- 

tion 
N<»rth. 


+88  57 

58.0 
58.0 
58.0 
58.0 


5ai 

58.1 
58.1 
58.0 


58.0 
58.0 
68.0 
58.0 

5ao 

58.0 
58.0 
58.1 


58.9 
58.3 
68.4 
58JS 


58.6 
58.6 
58.7 
58.8 

58.8 
58.9 
59.0 
59.1 

59.9 
69.4 
69.6 


20 
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MAY,  1893. 


OIRCDMPOLAB  STAES 

. 

APPAJBIONT  PLACieS  FOR  THB  UPPEB  TRANSIT  AT  WASHINaTON. 

Mean 
Solar 
Date. 

a  Unue  Minoris. 
{Polaris.) 

Mean 
Solar 
I>ate. 

51  Cephei  (Hsv.) 

Mean 
Solar 
Date. 

6  Uz88B  HinorlB. 

Mean 
Solar 
Date. 

X  Urse  Hinoria. 

Right 

Aaoen- 

•ion. 

Deolina* 

tion 

Norih, 

Bight 

Aaoen- 

aion. 

DeoUna- 

tion 
North, 

Right 

Aaoen- 

aion. 

DeoUna. 

tion 
JTottA. 

Right 

Aaoen- 

•ion. 

Deolinn- 

tion 
Korik. 

Kay 

• 

h     m 

1  16 

+88  44 

Hay 

h     in 

650 

+87  13 

Hay 

h     m 

18    7 

+86  36 

Hay 

h     ni 

19  80 

+88  57 

1.9 

98.99 

$1 
19.9 

1.9 

7.71 

15.7 

1.6 

1.00 

91.9 

1.7 

94.55 

59.5 

2.9 

99.54 

19.0 

9.9 

7.39 

15.4 

9.6 

1.99 

91.5 

9.7 

95..'>4 

60.7 

3.9 

30.11 

11.7 

3.9 

7.11 

15.9 

3.6 

1.44 

91.7 

3.7 

96.48 

59.9 

4.9 

30.69 

11.5 

4.9 

6.84 

15.0 

4.6 

1.69 

91.9 

4.6 

97.35 

60.1 

5.9 

31.10 

11.3 

5.9 

6.58 

14.8 

5.6 

1.83 

99.9 

5.6 

98.19 

60.9 

6.9 

31.54 

11.1 

6.9 

6.33 

14,7 

6.6 

9.09 

99.4 

6.6 

99.03 

60.3 

7.9 

31.97 

10.8 

7.1 

6.06 

14.5 

7.6 

9.94 

99.6 

7.6 

99.93 

60.5 

8.9 

39.41 

10.6 

8.1 

5.77 

14.4 

8.6 

9.45 

99.8 

8.6 

30.84 

60.6 

9.9 

39.87 

10.3 

9.1 

5.47 

14.9 

9.6 

9.68 

93.0 

9.6 

31.80 

60.8 

10.9 

33.40 

10.1 

10.1 

5.15 

14.0 

10.0 

9.91 

93.3 

10.6 

39.80 

60.9 

11.9 

33.98 

9.8 

11.1 

4.89 

13.8 

11.0 

3.19 

93.5 

11.6 

33.81 

61.1 

12.9 

34.64 

9.6 

19.1 

4.51 

13.6 

19.6 

3.34 

93.8 

19.6 

34.89 

61.3 

13.9 

35.36 

9.3 

13.1 

4.91 

13.4 

13,6 

3.54 

94.1 

13.6 

85.77 

61.5 

14.9 

36.19 

9.1 

14.1 

3.93 

13.1 

14.6 

3.71 

94.4 

14.6 

36.66 

61.7 

15.9 

36.90 

8.9 

15.1 

3.68 

19.8 

15.6 

3.85 

94.7 

15.6 

37.50 

69.0 

16.9 

37.67 

8.7 

16.1 

3.46 

19.5 

16.6 

3.98 

95.0 

16.6 

38.95 

69.9 

17.9 

38.49 

8.6 

17.1 

3.96 

19.3 

17.6 

4.09 

95.3 

17.6 

38.94 

69.4 

18.9 

39.19 

8.4 

18.1 

3.08 

19.0 

18.6 

4.90 

95.6 

18.6 

39.58 

69.7 

19.9 

39.79 

8.3 

19.1 

9.99 

11.8 

19.6 

4.31 

95.9 

19.6 

40.99 

69.9 

30.9 

40.49 

8.1 

90.1 

9.75 

11.6 

90.6 

4.43 

96.1 

90.6 

40.87 

63.1 

91.9 

41.04 

7.9 

91.1 

9.56 

11.4 

91.6 

4.55 

96.4 

91.6 

41.55 

63.3 

92.9 

41.66 

7.7 

99.1 

9.37 

11.1 

99.6 

4.68 

96.6 

99.6 

49.98 

63.5 

93.9 

49.31 

7.5 

93.1 

9.16 

10.9 

93.6 

4.83 

96.9 

9:).6 

43.07 

63.7 

94.9 

43.09 

7.3 

94.1 

1.99 

10.7 

94.6 

4.98 

97.9 

94.6 

43.88 

63.9 

95.9 

43.79 

7.1 

95.1 

1.66 

10.4 

95.6 

5.18 

97.5 

95.6 

44.71 

64.1 

96.9 

44.61 

6.9 

96.1 

1.44 

10.9 

96.6 

5.97 

97.8 

96.6 

45.51 

64.4 

97.9 

45.50 

6.8 

97,1 

1.99 

9.9 

97.6 

5.39 

98.1 

97.6 

46.99 

64.7 

98.9 

46.41 

6.6 

98.1 

1.04 

9,6 

98.6 

5.49 

98.5 

98.6 

46.99 

65.0 

99.9 

47.33 

6.5 

90.1 

0.87 

9.3 

99,6 

hM 

98.8 

99.6 

47.69 

66.3 

90.9 

48.94 

6,3 

30.1 

0.75 

8.9 

30.6 

5.61 

99,1 

30.6 

48.18 

65.6 

31.9 

49.10 

6.9 

31.1 

0.65 

6.6 

31.6 

5.65 

99.4 

31.6 

i»M 

65.8 

39.9 

49.94 

6.1 

39.1 

0.66 

8.3 

39.6 

5.68 

99.6 

39.6 

49.13 

66.1 

JUNE,  1893. 
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OIBOUMPOLAR  STABS 

• 

▲PPARRNT  PULOES  FOB  THB  UPPES  THANaiT  AT  WAaUUiGTOK. 

a  Un«  MinorU. 

61  Cephei  (Hmv.) 

JUm 

Hinorifl. 

JlUna 

Jftnoria. 

Mmb 

Solar 

\ 

Man 

Solar 
Dttlo. 

Hen 

Solar 
Date. 

lieaa 

Solar 
Bate. 

BigU 
■loo. 

tlon 

•km. 

DeeUna. 

tiOB 

JTorlft. 

Bight 

Ammi. 

afton. 

Daeliiia. 

tSOB 

JToitJL 

aloB.' 

tton 
Jhrtk. 

June 

b    m 

1  18 

+88  44 

June 

h    m 
6  49 

+87  13 

June 

h    m 

18    7 

+86  96' 

JniM 

h    m 

19  80 

+88  58 

K9 

4934 

6.1 

I.I 

60.66 

10 

68.3 

1.6 

5.68 

99.8 

13 

a 
49.13 

6.1 

0.9 

50.79 

6.0 

9.1 

60.48 

68.1 

2.6 

5.79 

30.0 

2.6 

49.67 

6.4 

3.8 

61.46 

&0 

3.1 

60.41 

67.8 

3.6 

6.75 

30.3 

33 

6030 

6.6 

4^ 

69.90 

&8 

4.1 

60.30 

67.6 

43 

630 

30.6 

4.6 

60.48 

63 

&8 

62.96 

6.7 

5.1 

60.90 

67.3 

6.6 

6.86 

30.9 

6.6 

6038 

7.1 

6.8 

53.76 

6.5 

6.1 

60.07 

67.1 

6.6 

6JM 

31.2 

6.6 

6133 

7.3 

7,8 

64.69 

6.4 

7.1 

60  JN^ 

66.8 

7.5 

638 

31.6 

7.6 

62.09 

7.6 

8.8 

65.63 

&3 

8.1 

60.89 

66.6 

8.6 

6.01 

31.8 

83 

0836 

7.9 

0.8 

66.51 

6.9 

9.1 

60.70 

66.2 

93 

6.06 

39.1 

9.6 

63.19 

a9 

10^ 

87.59 

6.1 

lO.I 

69.61 

66.8 

10.6 

6.06 

39.5 

10.6 

63.66 

83 

11.8 

68.57 

5.0 

11.1 

69J66 

66.6 

11.6 

6.06 

32.9 

11.6 

64.03 

83 

12.8 

69.60 

&0 

19.1 

69.63 

66.1 

19.6 

6.01 

33.2 

19.6 

6436 

9.9 

13.8 

60.69 

4.9 

13.0 

69.63 

64.8 

183 

6.96 

38.6 

13.6 

6439 

9.6 

14^ 

61.60 

4.9 

I4.Q 

60.66 

64.6 

143 

631 

33.9 

14.6 

64.78 

93 

I&8 

62.69 

4.9 

15.0 

60.69 

64.2 

16.6 

634 

34.9 

I&6 

6439 

103 

ie.8 

6:).39 

4.8 

16.0 

69J» 

63.9 

163 

6.77 

343 

163 

6637 

103 

17.8 

64.96 

4.8 

17.0 

60  J6 

63.6 

173 

6.73 

91.7 

17.6 

0634 

10.7 

ia8 

65.08 

4.8 

I8.Q 

60.67 

63.4 

183 

6.68 

36.0 

18.6 

6636 

113 

19.8 

65.93 

4.7 

19.0 

50.67 

63.1 

10.6 

636 

36.9 

19.6 

66.71 

113 

90.8 

66.83 

4.6 

20.0 

59iM 

tt.8 

90.6 

6.69 

963 

903 

0639 

113 

91.8 

67.77 

4.6 

91.0 

60.60 

9SL5 

213 

6.60 

36.9 

913 

0631 

11.9 

99L8 

68.77 

4.5 

99.0 

69.68 

69.9 

22.6 

636 

963 

92.6 

66.61 

12.9 

93.8 

69.83 

4.6 

93.0 

60.66 

61.9 

23.6 

630 

96.8 

93.6 

6637 

193 

94.8 

70.90 

4.4 

94.0 

69.67 

61.5 

943 

6.48 

97.9 

943 

6739 

193 

96.8 

79.00 

4.4 

96.0 

69.60 

61.9 

263 

634 

973 

9&6 

67.99 

13.9 

96.8 

73.08 

4.4 

96.0 

69.67 

60.8 

963 

6.91 

37.7 

96.6 

67.sr 

133 

97.8 

74.13 

4.6 

97.0 

69.77 

603 

973 

638 

38.0 

973 

67.96 

143 

98.8 

76.18 

4.6 

98.0 

69  J9 

00.9 

983 

4.96 

983 

983 

0739 

143 

99j8 

78.06 

4.6 

99.0 

60419 

09.9 

993 

431 

983 

993 

mM 

14.0 

ao^ 

78JM 

4.6 

30.0 

60.16 

99.6 

903 

4.87 

963 

903 

0739 

14.9 

SI  .8 

77.84 

4.7 

31.0 

60  JB 

693 

313 

438 

99J 

913 

6039 

153 

308 
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OTROUMPOLAE  STABS 

• 

APPARENT  PLACBS  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

Ill 

a  UniB  MinoriB. 
{Polaris,) 

Mean 
Solar 
Date. 

51  Cepbei  (Hsv.) 

Mean 
Solar 
Date. 

a  Uxm  HlDoris. 

Heao 
Solar 
Date. 

A  UnsD  MinoriB. 

Bight 

▲aoen- 

•lon. 

Deolina- 

tion 

JTorfA. 

Bight 

▲soon- 

•ion. 

Declina- 
tion 
Worth, 

Bight 

Aflcen- 

■ion. 

DeoUna. 

tion 

JTortiL 

Bight 

Asoen- 

•ion. 

Deellaa- 

tion 

JTerO. 

July 

h    m 

1  19 

+88  44' 

July 

h     jn 

650 

+87  12 

July 

h    m 

18    6 

+86  36 

July 

h    m 

19  30 

+88  58 

1.8 

17.84 

4.7 

1.0 

0.28 

59.3 

1.5 

64.53 

39.1 

1.5 

56.93 

0* 

15.2 

2.8 

18.71 

4.7 

2.0 

0.38 

59.0 

2.5 

64.41 

39.4 

2.5 

56.88 

15.5 

3.8 

19.60 

4.7 

3.0 

0.48 

58.7 

3.5 

64.30 

39.7 

3.5 

56.86 

15.8 

4.8 

20.53 

4.7 

3.9 

0.56 

58.4 

4.5 

64.18 

40.0 

4.5 

56.89 

16.1 

5.8 

21.54 

4.8 

4.9 

0.64 

68.1 

5.5 

64.07 

40.3 

5.5 

56.90 

16.4 

6.8 

22.59 

4.8 

5.9 

0.72 

57.8 

6.5 

63.93 

40.6 

6.5 

56.89 

16.8 

7.8 

23.67 

4.8 

6.9 

0.83 

57.5 

7.5 

63.79 

40.9 

7.5 

56.85 

17.1 

8.8 

24.79 

4.9 

7.9 

0.97 

57.1 

8.5 

63.62 

41.3 

8.5 

56.72 

17.5 

9.8 

25.90 

5.0 

8.9 

1.14 

56.8 

9.5 

63.41 

41.6 

9.5 

56.51 

17.9 

10.7 

27.01 

5.1 

9.9 

1.34 

56.4 

10.5 

63.20 

41.9 

10.5 

56.20 

18.2 

11.7 

28.07 

5.2 

10.9 

1.56 

56.1 

11.5 

62.96 

42.3 

11.5 

55.86 

18.6 

18.7 

29.06 

5.3 

11.0 

1.81 

55.8 

124 

62.74 

42.5 

12.5 

55.47 

18.9 

13.7 

30.00 

5.5 

12.9 

2.04 

55.5 

13.4 

62.50 

42.8 

13.5 

55.05 

19.3 

14.7 

30.90 

5.6 

13.9 

2.29 

55.2 

14.4 

62.27 

43.0 

14.5 

54.65 

19.6 

15.7 

31.77 

5.7 

14.9 

2.51 

55.0 

15.4 

62.05 

43.3 

15.5 

54.28 

19.8 

16.7 

32.65 

5.8 

15.0 

2.72 

54.7 

16.4 

61.85 

43.5 

16.6 

53.97 

20.1 

17.7 

33.54 

5.9 

16.9 

2.91 

54.4 

17.4 

61.65 

43.8 

17.5 

53.69 

20.4 

18.7 

34.49 

6.0 

17.9 

3.08 

64.2 

18.4 

01.46 

44.0 

18.5 

53.44 

20.7 

19.7 

35.47 

6.1 

18.9 

3.25 

53.9 

19.4 

61.26 

44.3 

19.6 

53.20 

21.1 

20.7 

36.50 

6.2 

19.9 

3.42 

53.6 

20.4 

61.05 

44.6 

20.5 

52.93 

21.4 

21.7 

37.56 

6.3 

20.9 

3.62 

53.2 

21.4 

60.83 

44.9 

21.5 

52.62 

21.8 

22.7 

38.64 

6.4 

21.9 

3.86 

52.9 

22.4 

60.59 

45.2 

22.5 

52.23 

22.1 

23.7 

39.71 

6.6 

22.9 

4.12 

52.6 

23.4 

60.31 

45.5 

23.5 

51.76 

22.5 

24.7 

40.76 

6.7 

23.9 

4.41 

52.3 

24.4 

60.04 

45.8 

24.5 

51.24 

22.8 

25.7 

41.74 

6.9 

24.9 

4.72 

52.0 

25.4 

59.74 

46.1 

25.5 

50.64 

23.2 

26.7 

42.68 

7.1 

25.9 

5.04 

51.7 

26.4 

59.44 

46.3 

26.5 

50.01 

23.5 

27.7 

43.54 

7.3 

26.9 

5.36 

51.4 

27.4 

59.16 

46.5 

27.5 

49.36 

238 

28.7 

44.36 

7.5 

27.9 

5.69 

51.2 

28.4 

58.86 

46.7 

28.5 

48.73 

24.1 

29.7 

46.18 

7.7 

28.9 

6.98 

50.9 

29.4 

58.50 

47.0 

29.5 

48.13 

24.4 

30.7 

46.01 

7.9 

29.9 

6.27 

50.7 

.30.4 

58.33 

47.2 

30.5 

47.55 

24.6 

•31.7 

46.86 

8.0 

30.9 

6.66 

50.4 

31.4 

58.06 

47.4 

31.5 

47.02 

24.9 

32.7 

47.74 

8.2 

31.9 

6.82 

50.2 

32.4 

57.79 

47.6 

32.5 

46.51 

25.2 

AUGUST,  1893. 


809 


OntOUMPOTiAR  STABS 

• 

APPABXMT  PLA0JB8  FOB  THB  UPPBB  TBANSTT  AT  WAfiHOrGTON. 

a  Vnm  HinorlB. 

51  Gephei  (Hbv.) 

6  Vnm  Mlnom. 

JlUlMB 

mnoria. 

Mmo 

Solw 
DkU. 

* 

Hwui 
MM- 

limn 
Solar 
Date. 

HeMi 

Solar 
Date. 

BIglii 
•km.' 

tUm 

Bight 

aion. 

DeoUn*. 
tkni 

Bi^t 

Aaoen- 

aion. 

ftiOD 

Narik, 

Bl^t 
aion. 

Daoliaa. 
tion 

Aug. 

h    m 
1  19 

o       / 

+88  44 

Aug. 

h    n 

650 

+87  12 

Aug. 

h    n 
18    6 

+8^96 

Aug. 

19  80 

+88  58 

1.7 

47.74 

ao 

1.0 

7.00 

u 

49.0 

1.4 

57.79 

H 

47.6 

1.5 

46.51 

95.9 

«.7 

48.70 

a3 

0.9 

7.37 

40.6 

9.4 

57.59 

47.8 

a4 

45.07 

95.5 

3.7 

40.69 

a5 

3.0 

7.69 

49.3 

a4 

67.93 

4ai 

3.4 

46.41 

25.9 

4.7 

60.60 

a7 

4.0 

ao9 

40.0 

4.4 

66.93 

48.4 

4.4 

44.78 

96.9 

6.7 

51.70 

8.0 

5.9 

a30 

48.7 

6.4 

56.60 

48.6 

5.4 

44.06 

9a6 

6.7 

60.70 

9.1 

6.0 

a70 

48.5 

a4 

56.04 

48.0 

6.4 

43.98 

96.9 

7.7 

53.60 

0.4 

7.0 

0.91 

48.9 

7.4 

55.88 

40.1 

7.4 

4a43 

27.9 

8.7 

54.60 

0.7 

ao 

0.63 

47.0 

a4 

55.50 

49.3 

a4 

41.51 

97.5 

9.7 

56.43 

0.0 

9.0 

10.06 

47.7 

9.4 

55.14 

49.5 

9.4 

40.60 

97.8 

10.7 

66.99 

10.9 

10.9 

10.47 

47.5 

10.4 

54.77 

40.7 

10.4 

39.65 

98.1 

11.7 

56.97 

10.4 

11.0 

10.86 

47.3 

11.4 

54.49 

40.0 

11.4 

38.77 

98.4 

19.7 

57.71 

10.7 

10.0 

11.99 

47.1 

ia4 

54.08 

50.0 

19.4 

37.99 

98.6 

13.7 

58.44 

10.9 

13.0 

11.57 

46.0 

13.4 

53.76 

50.9 

13.4 

37.13 

28.9 

U.7 

60.91 

11.1 

14.0 

11.01 

46.7 

14.4 

53.44 

60.3 

14.4 

36.36 

99.1 

16.6 

60.09 

11.4 

15.9 

19.95 

46.4 

15.4 

53.11 

60.5 

15.4 

36.69 

99.4 

16.6 

60.88 

11.6 

16.0 

19.60 

46.9 

16.3 

59.80 

60.7 

16.4 

34.87 

29.7 

17.6 

61.77 

11.8 

17.0 

19.08 

45.9 

17.3 

59.45 

60.0 

17.4 

34.08 

30.0 

18.6 

69.68 

19.1 

lao 

13.38 

45.6 

ia3 

59.00 

51.1 

ia4 

33.93 

30.3 

10.6 

63.58 

19.3 

10.0 

13.81 

45.4 

19.3 

51.79 

51.3 

19.4 

39.31 

30.6 

00.6 

64.47 

19.6 

90.9 

14.97 

45.9 

90.3 

51.39 

51.6 

90.4 

31.39 

30.0 

01.6 

65.98 

19.0 

91.0 

14.74 

44.9 

91.3 

50.99 

61.7 

91.4 

90.96 

31.9 

09.6 

66.04 

13.9 

99.9 

15.99 

44.7 

99.3' 

50.51 

51.0 

99.4 

99.17 

31.6 

23.6 

66.74 

13.5 

93.0 

15.70 

44.6 

93.3 

50.10 

59.0 

93.4 

98.06 

31.8 

04.6 

67.30 

13.8 

04.8 

16.15 

44.4 

94.3 

49.70 

59.1 

94.4 

96.96 

39.0 

05.6 

66.00 

14.1 

05.8 

16.60 

44.9 

95.3 

40.30 

sao 

95.4 

3a9 

96.6 

68.61 

14.4 

96.8 

17.09 

44.1 

96.3 

48.04 

6a3 

96.4 

94.83 

39.4 

07.6 

60.94 

14.7 

97.8 

17.43 

43.0 

97.3 

48J>7 

6a4 

97.4 

93.89 

39.6 

08.6 

60.80 

15.0 

98.8 

17.85 

43.8 

98.3 

48.91 

6a6 

98.4 

99.86 

39.8 

09.6 

70.68 

1&3 

90.8 

18.97 

4a6 

99.3 

47.84 

69.7 

99.4 

91.88 

33.1 

30.6 

71.34 

15.5 

30.8 

ia7i 

43.3 

30.3 

47.45 

69.8 

30.4 

90  JO 

33.3 

31.6 

79.11 

15.8 

31.8 

19.17 

4a  1 

31.3 

47.06 

XAA 

31.4 

10.87 

3a6 

39.6 

7^m 

16.1 

38.8 

19.66 

4ao 

39.3 

46.66 

63.1 

sa4 

ia75 

33.9 

310 


SEPTEMBER,  1893. 


OIBOUMPOLAB  STARS 

. 

APPABBNT  PLACBS  FOB  THE  UPPSB  TRAiCSIT  AT  WASHINGTON. 

a  UrsiB  Minoris. 
(Polaris,) 

51  Oepbei  (Hsv.) 

6  UZ88B  liOiioriB. 

A  UnsB  Minona. 

SolftT 

Date. 

\ 

Mean 
Solar 
Date. 

Mean 

SaIav 

Ifean 
RnlAT 

Bight 
Ascen- 
sion. 

DeoUoA- 

tion 

Vortk. 

Ill 

Deolina- 

tion 

NiHih, 

OMUUr 

Date. 

Bight 

Aaoen- 

■ion. 

DecUna. 

tion 
JToitA. 

Date. 

Bight 

Aaoen- 

■ion. 

Deellna- 

tion 

ilToftft. 

Sept. 

h    m 

120 

+88  44 

Sept. 

h    ffl 

650 

+87  12 

Sept. 

h    m 

18    6 

+86  36 

Sept. 

h     n 

19  29 

+  88  58 

1.6 

19.89 

16.1 

1.8 

19.66 

1* 
49.9 

1.3 

46.66 

53.1 

1.4 

78.75 

33.9 

2.6 

13.66 

16.5 

9.8 

90.17 

49.7 

9.3 

46.99 

53.9 

9.4 

77.58 

34.1 

3.6 

14.30 

16.9 

3.8 

90.71 

49.5 

3.3 

45.77 

53.4 

3.4 

76.33 

34.4 

4.6 

16.07 

17.9 

4.8 

91.90 

49.4 

4.3 

45.39 

53.5 

4.4 

75.03 

343 

6.6 

15.69 

17.6 

5.8 

91.81 

49.9 

5.3 

44.86 

53.6 

5.4 

73.71 

34.9 

6.6 

16.94 

17.9 

6.8 

99.34 

49.1 

6.3 

44.40 

53.6 

6.4 

79.37 

35.1 

7.6 

16.74 

18.3 

7.8 

99.85 

49.0 

7.3 

43.98 

53.7 

7.4 

71.06 

35.9 

8.6 

17.90 

18.6 

8.8 

93.35 

41.9 

8.3 

43.57 

53.7 

8.3 

69.80 

35.4 

9.6 

17.67 

19.0 

9.8 

93.89 

41.8 

9.3 

43.17 

53.7 

9.3 

68.60 

35.6 

10.6 

iai5 

19.3 

10.8 

94.97 

41.7 

10.3 

42.77 

53.8 

10.3 

67.45 

35.7 

11.6 

18.66 

19.6 

11.8 

94.71 

41.6 

11.3 

49.39 

53.8 

11.3 

66.33 

35.9 

19.6 

10.99 

19.9 

19.8 

95.17 

41.4 

19.3 

49.00 

53.9 

19.3 

65.91 

86.1 

13.6 

19.89 

90.9 

13.R 

95.64 

41.3 

13.3 

41.61 

54.0 

13.3 

64.07 

363 

14.6 

90.49 

90.5 

14.8 

96.14 

41.1 

14.3 

41.90 

54.1 

14.3 

69.90 

36.5 

15.6 

91.04 

90.9 

15.8 

96.65 

41.0 

15.3 

40.76 

54.9 

16.3 

61.65 

86.7 

16.6 

91.64 

91.3 

16.8 

97.90 

40.8 

16.3 

40.30 

54.9 

16.3 

60.34 

36.9 

17.6 

99.18 

91.6 

17.8 

97.76 

40.7 

17.3 

39.84 

54.3 

17.8 

58.98 

37.1 

18.6 

99.66 

99.0 

18.8 

98.39 

40.6 

18.3 

39.38 

54.3 

18.3 

57.66 

37.3 

19.6 

93.07 

99.4 

19.8 

98.89 

40.5 

19.3 

38.99 

54.3 

19.3 

56.13 

37.5 

dO.6 

93.41 

99.8 

90.8 

99.44 

40.5 

90.3 

38.47 

54.3 

90.3 

54.68 

37.6 

91.5 

93.71 

33.9 

91.8 

99.97 

40.4 

91.3 

38.03 

54.3 

91.3 

53.98 

37.8 

99.5 

94.00 

93.6 

99.8 

30.49 

4a4 

99.9 

37.61 

54.3 

99.3 

51.93 

37.9 

98.6 

94.98 

33.9 

93.8 

30.98 

40.3 

93.9 

37.19 

54.9 

93.3 

50.69 

38.0 

94.5 

94.59 

94.9 

94.8 

31.46 

40.8 

94.9 

36.79 

54.9 

94.3 

49.34 

38.1 

96.5 

94.94 

94.6 

95.8 

31.05 

40.9 

95.8 

36.38 

54.9 

95.3 

48.10 

38.9 

96.5 

95.34 

94.9 

96.8 

39.44 

40.1 

96.9 

35.97 

54.9 

96.3 

46.85 

383 

37.5 

95.77 

95.3 

97.8 

39.95 

40.0 

97.9 

35.55 

54.3 

97.3 

45.56 

38.5 

98.5 

96.99 

95.7 

98.8 

33.60 

393 

98.9 

35.11 

54.3 

98.3 

44.93 

383 

99.5 

96.66 

96.0 

993 

34.07 

39.0 

99.9 

34.65 

54.3 

90.3 

4931 

38.8 

30.6 

97.06 

96.4 

303 

34.65 

39.8 

30.9 

34.18 

54.3 

30.3 

41.35 

38.0 

313 

97.49 

96.9 

31.7 

35.95 

99.7 

31.9 

33.71 

54.3 

31.8 

39.84 

30.1 

OCTOBER,  1893. 
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OmOUMPOLAB  STABS 

• 

▲FPABENT  PLACES  FOB  THE  UPPEB  TBANSIT  AT  WASlUNOt0!l. 

' 

o  Un»  MinorlB. 

51  Cephei  (Hbv.) 

aUna 

Minoris. 

X  UiWB  HlDoris. 

MeMi 
8oUr 
Date. 

\ 

w 

Heui 
Rolar 
Dftte. 

Mmd 
SoUr 
Date. 

Hmui 
Solar 
Date. 

Bight 

Aaceo- 

•Um. 

DeoliB*. 

tion 

ITortk. 

Bight 
Aftoen- 

•iOD. 

DeoUn*. 

tion 

JToitJL 

Bight 

Afloen- 

•ion. 

Deelina- 

tiOB 

Iforth. 

Bight 

Aacen- 

aloa. 

Dwifaia- 
tion 

Oct. 

h    m 

120 

+88  44 

Oct. 

h    m 

650 

+87*  12 

Oct. 

h     m 

18   6 

+86  36' 

Oct. 

b    m 

19  28 

+88  58 

1.5 

97.49 

96!o 

1.7 

8 

35.95 

** 
39.7 

1.9 

• 

3.1.71 

54.3 

1.3 

99.84 

39J 

2.5 

97.71 

97.3 

9.7 

35.86 

39.7 

9.9 

.33.93 

54.2 

9.3 

98.98 

39.9 

3.6 

97.03 

97.7 

3.7 

36.44 

39.7 

3.9 

32.76 

54.2 

3.3 

96.70 

39.3 

4.5 

98.09 

98.1 

4.7 

37.01 

39.7 

4.9 

39.31 

54.1 

4.3 

95.16 

39.3 

5.5 

98.91 

98.5 

5.7 

37.57 

39.7 

5.9 

31.87 

54.0 

5.3 

93.66 

39.4 

6.5 

98.30 

98.9 

6.7 

38.10 

39.7 

6.9 

31.44 

53.0 

6.3 

92.93 

39.4 

7.5 

98.40 

99.3 

7.7 

38.60 

39.7 

7.9 

31.04 

53.8 

7.3 

90.86 

39.5 

8.6 

98.63 

99.6 

8.7 

39.10 

39.7 

8.9 

30.65 

53.7 

8.3 

89.53 

S1.5 

0.5 

98.09 

30.0 

9.7 

39.58 

39.7 

0.9 

30.95 

63.7 

0.3 

88.93 

39.6 

10.5 

98.89 

30.4 

10.7 

40.08 

39.7 

10.9 

99.87 

53.6 

10.3 

86.99 

39.7 

11.5 

99.19 

30.7 

11.7 

40.60 

39.7 

11.9 

99.46 

53.5 

11.3 

85.69 

39.7 

13.5 

29.35 

31. 1 

19.7 

41.14 

39.6 

19.9 

20.03 

53.5 

19.3 

84.91 

39.8 

13.5 

99.66 

31.6 

13.7 

41.70 

39.6 

13.9 

98.60 

63.4 

13.3 

89.78 

39.9 

14.5 

99.73 

31.9 

14.7 

49.98 

39.6 

14.9 

98.17 

53.4 

14.3 

81.99 

40.0 

15.6 

99.85 

39.3 

15.7 

49.87 

39.6 

15.9 

97.79 

53.3 

16.3 

79.75 

40.1 

16.5 

99.91 

39.7 

16.7 

43.46 

39.7 

16.9 

97.97 

53.9 

16.9 

78.18 

40.1 

17.6 

99.88 

33.1 

17.7 

44.09 

39.7 

17.9 

96.83 

53.0 

17.9 

76.69 

40.1 

16.5 

99.79 

33.6 

18.7 

44.58 

39.8 

18.9 

96.41 

59.9 

18.9 

75.08 

40.1 

10.5 

99.69 

33.9 

19.7 

45.11 

39.9 

10.9 

96.01 

69.7 

19.9 

73.60 

40.1 

90.5 

99.57 

34.3 

90.7 

45.69 

40.0 

90.9 

96.69 

69.5 

90.9 

79.16 

40.1 

91.5 

99.47 

34.7 

91.7 

46.10 

40.1 

91.9 

95.95 

09.4 

91.9 

70.70 

40.0 

99.5 

99.40 

36.0 

99.7 

46.57 

40.1 

99.9 

94.88 

59.9 

99.9 

69.46 

40.0 

93.5 

99.37 

35.4 

93.7 

47.06 

40.9 

93.9 

94.50 

59.1 

93.9 

68.14 

40.0 

94.5 

99.38 

35.7 

94.7 

47.55 

40.9 

94.9 

94.13 

59.0 

94.9 

66.81 

40.0 

95.5 

90.40 

36.1 

95.7 

48.06 

40.9 

95.9 

93.75 

51.9 

96.9 

66.46 

40.0 

96.5 

99.44 

36.5 

96.7 

48.69 

40.3 

96.9 

93.33 

51.7 

96.9 

64.01 

40.0 

97.6 

99.44 

36.0 

97.7 

49.18 

40.3 

97.9 

99.01 

51.6 

97.9 

62.53 

40.0 

98.4 

99.41 

37.3 

98.7 

49.77 

40.4 

98.1 

99.48 

51.6 

98.9 

61.00 

40.0    i 

1 

J 

99.4 

99.31 

37.7 

99.7 

50.35 

40.5 

90.1 

99.06 

61.3 

99.9 

60.43 

1 

1 
40.0 

90.4 

99.13 

38.9 

90.7 

50.09 

40.6 

30.1 

91.64 

61.1 

30.9 

67.84 

40.0 

31.4 

98.80 

38.6 

81.7 

61.47 

40.8 

31.1 

91.95 

60.0 

31.9 

56.28 

39.9 

39.4 

98.60 

30.0 

99.7 

51.00 

40.0 

39.1 

90.85 

60.7 

39.9 

54.77 

30.8 

812 
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OIBOUMPOLAB  STABS 

I. 

APPASBHT  PLACES  FOB  THE  UPPEB  TRANSTl 

?  AT  WAI 

^fflNG 

fTOV. 

HOMI 

Solar 
Date. 

c  Vram  Minoris. 
(PoUris.) 

Heaa 
Solar 
Date. 

61  Cephei  (Hbv.) 

Mean 
Solar 
Date. 

aUna 

Minorifl. 

Mean 
Solar 
Date. 

XVnm 

HinoiiB. 

Bight 

Aeoen- 

•ion. 

Declina- 
tion 
Korlk. 

Bight 

Aaoen- 

•ion. 

Deelina- 
tion 

Bight 

Dedlina- 

tion 
JTortiL 

Bight 

Afloen- 

•ion. 

Deoltna- 

tion 

North, 

Nov. 

h    ID 

120 

+88  44 

Nov. 

h     ffl 

650 

+87  12 

Nov. 

b    m 

18    6 

+86  36' 

Nov. 

h    m 

19  28 

+88  58 

1.4 

98.60 

39.0 

1.7 

• 

51.99 

40.9 

I.I 

90.85 

50.7 

1.9 

• 

54.77 

0t 

39.8 

2.4 

98.98 

39.3 

9.7 

59.60 

41.1 

9.1 

90.49 

50.4 

9.9 

53.34 

39.7 

3.4 

97.95 

39.7 

3.7 

59.98 

41.9 

3.1 

90.14 

50.9 

3.9 

51.96 

39.6 

4.4 

97.65 

40.0 

4.7 

53.49 

41.4 

4.1 

19.81 

60.0 

4.9 

50.65 

39.6 

5.4 

97.37 

40.4 

5.7 

63.85 

41.6 

6.1 

19.50 

49.8 

5.9 

49.39 

39.4 

6.4 

97.13 

40.7 

6.6 

64.30 

41.6 

6.1 

19.18 

49.6 

6.9 

48.15 

39.8 

7.4 

96.93 

41.0 

7.6 

54.76 

41.7 

7.1 

18.85 

49.4 

7.9 

46.89 

39.3 

8.4 

96.73 

41.4 

8.6 

65.94 

41.8 

8.1 

18.59 

49.9 

8.9 

45.69 

39.9 

9.4 

96.51 

41.7 

9.6 

55.73 

41.9 

9.1 

18.18 

49.0 

9.9 

44.98 

39.9 

10.4 

96.97 

49.1 

10.6 

56.94 

49.1 

10.1 

17.83 

48.8 

10.9 

49.90 

39.1 

11.4 

95.98 

49.5 

11.6 

56.75 

49.9 

11.1 

17.46 

48.6 

11.9 

41.49 

39.0 

19.4 

95.63 

49.9 

19.6 

57.97 

49.4 

19.1 

17.11 

48.4 

19.9 

40.06 

38.9 

'    13.4 

95.91 

43.9 

13.6 

57.78 

49.6 

13.1 

16.75 

48.9 

13.9 

38.60 

38.8 

14.4 

94.79 

43.6 

14.6 

68.97 

49.8 

14.1 

16.41 

47.9 

14.9 

37.18 

38.7 

J  5.4 

94.19 

44.0 

15.6 

68.79 

43.0 

16.1 

16.10 

47.6 

15.9 

35.89 

38.5 

16.4 

93.65 

44.3 

16.6 

69.15 

43.9 

16.1 

15.81 

47.3 

16.9 

34.64 

38.4 

17.4 

93.10 

44.6 

17.6 

59.56 

43.4 

17.1 

15.53 

47.0 

17.9 

33.39 

38.9 

18.4 

99.59 

44.9 

18.6 

69.94 

43.6 

18.1 

15.95 

46.8 

18.9 

39.15 

38.0 

19.4 

99.13 

45.9 

19.6 

60.39 

43.8 

19.1 

14.99 

46.5 

19.9 

31.09 

37.9 

90.4 

91.70 

45.5 

90.6 

60.79 

44.0 

90.1 

14.73 

46.9 

90.1 

99.89 

37.7 

91.4 

91.30 

45.9 

91.6 

61.14 

44.1 

91.1 

14.46 

46.0 

91.1 

98.74 

37.6 

99.4 

90.91 

46.9 

99.6 

61.57 

44.3 

99.1 

14.18 

45.8 

99.1 

97.54 

37.5 

93.4 

90.51 

46.5 

93.6 

69.03 

44.6 

93.1 

13.89 

45.5 

93.1 

96.98 

37.4 

94.4 

90.07 

46.9 

94.6 

69.49 

44.7 

94.1 

13.60 

45.3 

94.1 

94.96 

37.9 

95.4 

19.57 

47.9 

95.6 

69.97 

44.9 

95.1 

13.99 

46.0 

95.1 

93.69 

37.1 

96.4 

19.01 

47.5 

96.6 

63.43 

45.1 

96.1 

19.99 

44.7 

96.1 

99.98 

36.9 

97.4 

18.37 

47.9 

97.6 

63.86 

45.4 

97.1 

19.71 

44.4 

97.1 

90.97 

36.7 

98.4 

17.69 

48.9 

98.6 

64.98 

46.0 

98.1 

19.44 

44.1 

98.1 

19.69 

36.5 

99.4 

16.96 

48.6 

99.6 

64.66 

46.0 

99.1 

19.90 

43.7 

99.1 

18.60 

36.9 

30.4 

16.93 

48.8 

30.6 

65.01 

46.9 

30.1 

19.00 

43.4 

30.1 

17.38 

36.0 

31.4 

15.50 

49.1 

31.6 

66.33 

46.4 

31.1 

11.80 

43.1 

31.1 

16.36 

35.8 

DEOEMBER, .  1893. 
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OXBOUMPOTiAR  STABS 

• 

APPABXMT  PhAQW  FOB  THE  UPPBB  TBANSTT  AT  WASHINGTON. 

8o1«r 
Date. 

c  Una  Minoris. 
(Polaris.) 

Date. 

51  Gephei  (Hbv.) 

Solw 
Bute. 

SUnm 

ICinoris. 

Sobur 
DAte. 

JlUm 

ICIuoris. 

1 

Bight 
Aacen- 

•lOD. 

Deolins- 

tion 

Kortk. 

Bli^t 
•ion. 

DmUh*. 

tion 

Morlk, 

Bight 

▲aoen- 

■ion. 

Deolina. 

tion 

Sorth. 

Bight 
▲aoen- 

■iOD. 

Deelina-    ! 
tion       1 

Deo. 

h    m 

1  19 

4-88  44 

Deo. 

h    D 

6  51 

+87  12 

Deo. 

h    m 

18   6 

+8^96 

Deo. 

h     Dl 

19  27 

+88  58'  . 

1.4 

75.50 

49.1 

1.6 

5.33 

46.4 

1.1 

11.80 

43.1 

I.I 

• 
76.:» 

35.8 

2A 

74.81 

49.3 

9.6 

6.64 

46.7 

9.1 

11.61 

49.8 

9.1 

75.36 

35.5 

3.3 

74.16 

49.6 

3.6 

6.93 

46.9 

3.1 

11.44 

49.5 

3.1 

74.43 

35.3 

4.3 

73.54 

49.8 

4.6 

6.93 

47.9 

4.0 

11.95 

49.9 

4.1 

73.50 

35.1 

6.3 

79.93 

50.0 

5.6 

6.55 

47.4 

6.0 

11.08 

41.9 

5.1 

79.56 

34.9 

6.3 

79.33 

50.3 

6.6 

6.89 

47.6 

6.0 

10.89 

41.6 

6.1 

71.60 

34.7 

7.3 

71.73 

50.6 

7.6 

7.95 

47.8 

7.0 

10.70 

41.4 

7.1 

70.68 

34.5 

8.3 

71.09 

50.8 

8.6 

7.61 

48.1 

ao 

10.50 

41.1 

8.1 

69.54 

34.3 

9.3 

70.:)8 

51.1 

9.6 

7.96 

48.3 

9.0 

10.30 

40.8 

0.1 

68.47 

34.1 

10.3 

69.61 

61.4 

10.6 

8.31 

48.6 

10.0 

10.10 

40.4 

10.1 

67.41 

33.9 

11.3 

68.77 

51.7 

11.6 

a64 

48.9 

11.0 

9.90 

40.1 

11.1 

66.37 

33.6 

19.3 

67.88 

61.9 

19.5 

8.94 

49.3 

19.0 

9.76 

39.7 

19.1 

65.38 

33.3    i 

13.3 

66.96 

59.9 

13.5 

9.90 

49.6 

13.0 

9.69 

39.3 

13.1 

64.46 

33.0 

14.3 

66.05 

59.4 

14.5 

9.45 

49.9 

14.0 

9.49 

39.0 

14.1 

63.60 

39.7 

15.3 

65.16 

59.6 

15.6 

9.67 

50.9 

15.0 

9.39 

38.6 

15.1 

69.83 

39.4 

16J) 

64.31 

59.7 

16.5 

9.86 

50.5 

16.0 

9.99 

38.3 

16.1 

69.11 

39.1 

17.3 

63.51 

59.9 

17.6 

10.07 

50.8 

17.0 

9.90 

38.0 

17.1 

61.41 

31.9 

ia3 

69.76 

53.1 

18.5 

10.99 

51.0 

18.0 

9.11 

37.6 

18.1 

60.79 

31.6 

19.3 

69.04 

53.3 

19.5 

10.59 

61.3 

19.0 

9.01 

37.3 

19.1 

60.09 

31.4 

90.3 

61.31 

53.5 

90.5 

10.78 

51.6 

90.0 

&89 

87.0 

90.1 

59.97 

31.9 

1 

91.3 

60.55 

53.7 

91.5 

11.04 

51.8 

91.0 

8.78 

36.7 

91.1 

58.47 

1 
30.9 

99.3 

50.77 

53.9 

99.5 

11.31 

59.1 

99.0 

6.66 

36.4 

99.1 

57.64 

30.7 

93.3 

66.99 

54.1 

93.6 

11.58 

59.4 

99.9 

a53 

36.1 

93.1 

56.80 

30.4 

94.3 

58.00 

54.3 

94.5 

11.83 

59.7 

93.0 

8.43 

35.7 

94.1 

55.96 

30.1 

95.3 

57.03 

54.5 

95.5 

19.06 

53.1 

94.9 

8.34 

35.3 

95.1 

55.90 

99.8 

90.3 

56.09 

54.7 

96.5 

19.94 

53.4 

95.9 

8.98 

35.0 

96.0 

54.48 

99.5 

97.3 

55.00 

54.9 

97.5 

19.39 

53.8 

96.9 

8.94 

34.6 

97.0 

53  83 

99.1 

98.3 

53.06 

55.0 

98.5 

19.51 

54.1 

97.9 

8.93 

34.9 

98.0 

53.31 

98.8    ' 

99.3 

59.99 

55«1 

99.5 

19.61 

54.5 

98.9 

a94 

33.8 

99.0 

59.85 

98.4 

30.3 

59.06 

55.9 

30.5 

19.69 

54.8 

99.9 

8.94 

33.5 

30.0 

59.44 

98.1 

31.3 

61.16 

55.3 

31.5 

19.77 

55.1 

30.9 

8.95 

33.9 

31.0 

59.07 

97.8 

89.3 

60.30 

• 

55.4 

39.5 

19.86 

55.4 

31.9 

a99 

89.9 

89.0 

51.71 

97.5 

314 
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APPARENT  PLACES  FOB  TUE  UPPER  TRANSIT  AT  WASUINOTON. 

MMm 
Solar 

a  Andromeda. 

y  Pegasl. 

p  Hydri. 

19  CeU. 

Right 
Aaoenaion. 

DooUnatioii 
Nitrtk. 

TUght 
Aaoenaion. 

Deolination 
North. 

Bight 
Aaoenaion. 

Deelinatlon 
South. 

Biffht 
Aaoenaion. 

Deolination 
Sauih. 

h     m 

0    2 

+28  29 

h.     m 

0    7 

4- 14  35 

h     m 

0  20 

-77  60 

h     m 

0  24 

O          t 

—  4  32 

(Dec.30.2) 

I 

50.35  -.14 

63.6  -0.8 

I 

42.68  -.11 

19.4  -0.7 

8 

8.49  -.91 

108.2  +0.8 

a 
34.08  -.10 

** 
60.5  -0.6 

Jan.   9.2 

50.22     .13 

62.7     1.0 

42.57     .11 

18.7    0.6 

7.61      .86 

107.0    1.4 

33.98    .10 

61.1      0.5 

19.'2 

50.09     .19 

61.5    1.9 

42.47     .10 

17.8    0.0 

6.79     .78 

105.3    9.0 

33.88    .10 

61.6    0.4 

29.2 

49.98     .10 

60.2     1.4 

42.38     .00 

16.8     1.0 

6.05     .60 

103.1     9.6 

33.79     .00 

61.9    0.3 

Feb.  8.1 

49.89     .08 

58.7     1.6 

42.30     .07 

15.8     1.0 

5.41     .56 

100.4     9.8 

33.71     .07 

62.1  -0.1 

18.1 

49.82  -.06 

57.1  -1.6 

42.25  -.04 

14.9  -«.9 

4.90  -.45 

97.3  4^.3 

33.65  -.06 

62.1  +0.1 

28.1 

49.78  -.08 

55.6     1.S 

42.22  -.01 

14.0     0.9 

4.52     .81 

93.8    3.6 

33.61  -.09 

62.0     0.3 

Mar.  10.0 

49.78  +.09 

54.1     1.4 

42.22  +.09 

13.2     0.6 

4.28  -.16 

90.2    3.8 

33.60  4.01 

61.6    0.5 

20.0 

49.82     .06 

52.7     1.9 

42.26     .06 

12.7    0.4 

4.20     .00 

86.3    3.8 

33.62     .04 

61.0      0.7 

30.0 

49.91     .11 

51.6     1.0 

42.34     .10 

12.4  -0.9 

4.27  +.15 

82.4     3.8 

33.68     .08 

60.1     0.0 

Apr.   9.0 

50.04  +.16 

50.8  -0.7 

42.46  +.14 

12.3  -H).! 

4.50  +.31 

78.5  +8.8 

33.78  +.19 

59.1  -1-1.9 

18.9 

50.22     .90 

50.2  -0.3 

42.62     .18 

12.5    0.4 

4.89    .46 

74.7     3.7 

33.92    .16 

57.8     1.4 

28.9 

50.44     .94 

50.1     0.0 

42.82     .99 

13.1     0.7 

5.42     .60 

71.1     3.5 

34.11     .90 

56.2     1.6 

May  8.9 

50.70     .98 

50.3  +0.4 

43.06     .95 

14.0     1.0 

6.10     .74 

67.7     3.9 

34.32     .93 

54.5     1.6 

18.8 

50.99     .31 

50.9    0.6 

43.33     .88 

15.1      1.3 

6.90    .86 

64.7     9.6 

34.58     .96 

52.6     9.0 

28.8 

51.32 +.33 

52.0  +1.9 

43.63  +.30 

16.6  4-1.6 

7.62  +.06 

62.0  +9.4 

34.86  +.90 

50.5  +9.1 

Jane  7.8 

51.66     .34 

53.3    1.5 

43.95     .39 

18.3     1.8 

8.83  1.04 

59.8    9.0 

35.16     .31 

48.4     9.1 

17.8 

52.01     .35 

55.0    1.8 

44.28     .33 

20.2     9.0 

9.90  1.08 

58.1     1.5 

35.48     .39 

46.3    9.1 

87.8 

52.36     .34 

57.0    9.1 

44.61     .33 

22.3     9.1 

11.02  1.19 

56.9    9.8 

35.80     .39 

44.2     9.1 

July  7.7 

52.70     .33 

59.2    9.3 

44.93     .39 

24.5    9.9 

12.14   1.11 

56.2  44>.3 

36.12    .81 

42.1     9.0 

17.7 

53.03  +.31 

61.6  49.4 

45.24  +.30 

26.7  +9.9 

13.25+1.08 

56.2  -0.3 

36.44  +.30 

40.2  41.8 

27.7 

53.33     .98 

64.1     9.6 

45.53     .97 

28.9    9.9 

14.30   1.09 

56.7    0.8 

36.73     .98 

38.5     1.6 

Ang.  6.6 

53.60     .95 

66.7    9.6 

45.79     .94 

31.1     9.1 

15.28     .09 

57.7     1.3 

37.00     .95 

36.9     1.4 

16.6 

53.84     .98 

09.3    9.6 

46.02     .91 

33.2     9.0 

16.15     .80 

59.3     1.8 

37.24     .98 

35.7     1.9 

26.6 

54.03     .18 

71.8    9.4 

46.21     .17 

35.1     1.8 

16.88     .65 

61.4     9.9 

37.45     .19 

34.7     0.0 

Sept  5.5 

54.19  +.14 

74.2  +9.3 

46.37  +.13 

36.8  +1.6 

17.45  +.48 

63.8  -9.6 

37.62  +.15 

33.9  49.6 

15.5 

54.31     .10 

76.5    9.9 

46.49    .10 

38.4     1,4 

17.84     .30 

66.6     9.8 

37.76    .11 

33.5     0.3 

25.5 

54.38     .06 

78.6    9.0 

46.57     .06 

39.7     1.9 

18.05  +.11 

69.5     3.0 

37.85     .06 

33.3  40.1 

Oct.    5.5 

54.42  +.09 

80.6    1.6 

46.61  +.03 

40.8     1.0 

18.07  -.07 

72.5    3.0 

37.91     .04 

33.3  -O.l 

15.4 

54.42  -.01 

82.2    1.6 

46.62     .00 

41.7    0.8 

17.90     .96 

75.5    9.9 

37.94  +.01 

33.5    0.3 

25.4 

54.39  -.01 

83.7  +1.3 

46.61  -.03 

42.4  +0.6 

17.55  -.43 

78.3  -9.7 

37.94  -.09 

34.0  -9.6 

Nov.  4.4 

54.34     .07 

84.8    1.0 

46.57     .06 

42.9    0.3 

17.03     .58 

80.8    9.3 

37.91     .04 

34.5    0.6 

14.4 

54.26    .00 

85.7    0.7 

46.50     .07 

43.1  40.1 

16.38     .71 

82.9    1.0 

37.87    .06 

35.2    0.7 

24.4 

54.16    .11 

86.2    0.4 

46.42     .06 

43.1  -9.1 

15.61     .81 

84.6    1.4 

37.80     .07 

35.9    0.7 

Deo.   4.3 

54.05     .19 

86.4  +0.1 

46.33     .00 

42.9    0.3 

14.76     .87 

85.7    0.8 

37.72     .06 

36.6    0.7 

14.3 

53.92  -.13 

86.3  -^.9 

46.23  -.10 

42.5  -0.5 

13.86  -.01 

86.2  -0.9 

37.63  -.09 

37.3  -0.7 

94.2 

53.79     .13 

86.9    0.6 

46.13     .11 

42.0    0.6 

12.94     .91 

86.1  40.4 

37.53     .10 

38.0    0.6 

34.2 

53.66  -.13 

65.2 -#.9 

46.02  -.11 

41.3-9.7 

12.03  -.90 

85.4  +1.0 

37.43  -.10 

38.6-0.9 
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APPABENT  PLACES  FOB  THB  UPPEB  TRANSIT  AT  WASHINGTON. 

«  CaMiopea. 

—     -^__ 

/9Ceti. 

91  CaMiopea. 

rPieriuoi. 

Solar 
Date. 

SIfflit 

DeoUiuKtloii 

Btcht 

ASMBStoll. 

X>eoll&atloB 
South. 

Bight 
AaoMMkMi. 

Deelination 
Sarth. 

Bight 

DMliOAtioB 

XorOL 

ir^rtk. 

h     m 
0  34 

+5b  56 

h     m 
0  36 

O          i 

-18  84 

h     m 
0  38 

4-74*  28 

h     m 

0  57 

O           t 

+  7   18 

(Deo.30.3) 

94.86 -je 

74.9  -0.1 

• 
19.75  -.19 

37.0  -0.5 

■ 
39.59  -.71 

88.1   40.4 

• 

99.87  -.11 

49.7  -«.6 

Jan.  9.9 

94.58    M 

74.6    0.6 

19.64     .11 

37.4     0.3 

31.89     .79 

88.9  -8.9 

99.76     .11 

49.0     0.6 

19.9 

94.30    jn 

73.7     1.1 

19.53    .11 

37.6  -O.l 

31.11     .70 

87.7    8.6 

99.65    .11 

46.4     0.6  1 

99.9 

94.03     M 

79.4     1.5 

19.49    .10 

37.4  +0.9 

30.44     .85 

86.6     1.4 

99.54     .11 

47.8    0.6 

Feb.  8.1 

93.79    .n 

70.7     1.0 

19.39    .00 

37.1     0.5 

99.89     M 

84.9     1.0 

99.44     .18 

47.9    0.6 

18.1 

93.59  -.16 

68.6-9.9 

19.95  -.87 

36.4  +0.8 

99.99  -.46 

89.8  -9.3 

99.35  -.08 

46.7  -0.5 

98.1 

9:1.43    .13 

66.3    0.4 

19.19     .04 

35.5     1.0 

98.87     .30 

80.3    9.6 

99.98    .86 

46.9    0.4 

Mar.  1 0.1 

93.34  -.06 

63.8    S.5 

T9.17  -.01 

34.4     1.3 

98.57     M 

77.6    9.8 

99.94  -.08 

46.0  -0.9 

90.1 

93.31  +.01 

61.3    i.4 

19.18  +.09 

33.0     1.5 

98.49  -.87 

74.7    9.0 

99.93  +.01 

45.9    0.0 

30.0 

93.36     .00 

S8.9    9.3 

19.99     .06 

31.3     1.8 

98.43  +.08 

71.8    9.8 

99.96     .06 

46.0  +0.9 

Apr.  9.0 

93.47  -f  .10 

66.7  -9.1 

19.31  +.11 

99.4  +9.0 

98.58  +.93 

69.0  -9.7 

99.33 +.08 

46.3  +0.4 

lO.O 

93.67     M 

54.7     1.8 

19.43     .15 

97.3    9.9 

98.89    .38 

66.4    9.4 

99.44     .13 

46.9    0.7 

99.0 

93.93     .M 

53.1     1.4 

19.60     .10 

95.1     9.3 

99.34     .58 

64.1     9.1 

99.59     .17 

47.8     1.0 

May  8.9 

94.96     .36 

51.9     1.0 

19.81      .93 

99.7     9.4 

99.99    .84 

69.9     1.7 

99.79     .91 

48.9     1.3 

18.9 

94.65     .41 

51.9-4.5 

13.06     .96 

90.3     9.4 

30.61     .74 

60.8    1.9 

93.09     .95 

50.9     1.5 

98.9 

95.0(5  +.45 

51.0    0.0 

13.34  +.90 

17.6  +9.4 

31.39  +.81 

59.9  -8.7 

93.99  +.98 

51.8  +1.7 

JUDO  7.8 

95.54     .47 

51.9  +8.6 

13.64     .31 

15.4     9.3 

39.94     .86 

59.5  -8.1 

93.58     .30 

53.6    1.0 

17.8 

96.03     .48 

69.0     1.0 

13.96     .33 

13.1     9.9 

3a.  19     .80 

59.6  +8.4 

93.89     .31 

55.5    9.0 

97.8 

96.59     .49 

53.9    1.6 

H.30     .33 

11.0     9.0 

34.09     .00 

60.3     1.0 

94.91     .30 

57.5     9.0 

Jaly  7.8 

97.01      .48 

55.0     1.0 

14.63     .33 

9.0     1.6 

94.91      .88 

61.5    1.5 

94.54     .39 

59.5    9.0 

17.7 

97.47  +.46 

57.0  +4.3 

14.96  +.36 

7.3  +1.6 

85.77  +  J4 

63.3  +9.0 

94.86  +.31 

61.6  +9.0 

97.7 

97.99    .« 

59.4     9.6 

15.97     .36 

5.9     1.9 

36.59     .78 

65.5    9.4 

95.16    .90 

63.6     1.0 

Aug.  6.7 

98.39    .38 

69. 1     8.0 

15.56     jn 

4.8    0.0 

37.33     .70 

68.1     9.8 

95.45    Jm 

65.5     13 

16.6 

98.68    .30 

65.1     3.1 

15.89     .94 

4.1     0.5 

37.99     .61 

71.0    3.1 

95.71     M 

67.9     1.6 

96.6 

«8.9v     .06 

68.9     3.8 

16.05     JBl 

3.8  +0.9 

98.57     .68 

74.9    3.3 

95.94     .91 

68.7     1.4 

Sept.  5.6 

90.94  +.93 

71.5  +3.3 

16.94  +.17 

3.8  -0.9 

39.03  +.41 

77.7  +«.5 

96.14  +.18 

70.1  +1.9 

15.6 

99.44     .17 

74.8     3.3 

16.39    .13 

4.1     0.5 

39.40     .38 

81.3    3.6 

96.31     .16 

71.9     1.0 

95.6 

99.59     .11 

78.1     3.9 

16.50    .80 

4.7    8.6 

89.64     .18 

85.0    3.7 

96.44     .11 

79.1     0.8 

Oet.    5.5 

99.67  +.06 

81.3     3.1 

16.58    .05 

5.6     1.0 

39.77  +.08 

88.8    3.7 

96.53    .00 

79.7    8.6 

16.5 

99.70    .00 

84.4     9.0 

16.61  +.09 

6.6    1.1 

39.78  -.86 

99.4    3.6 

96.60    .06 

73.9     0.3 

95.6 

99.67  -.06 

87.3  +9.7 

16.69  -.01 

7.8  -1.9 

39.67  -.16 

95.9  +3.4 

96.63  +.00 

r3.4  +0.1  ' 

Not.  4.4 

99.60     .16 

80.9    9.4 

16.59    .04 

9.1     1.3 

39.45     .97 

99.9    3.1 

96.64  -.01 

73.5    0.0 

14.4 

99.48    .14 

99.1     9.1 

16.54     .08 

10.4     1.3 

39.19    .38 

109.3     9.8 

96.69    .83 

73.4  -0.9  1 

94.4 

99.31     .18 

94.0    1.7 

16.47     .06 

11.6     1.9 

38.68    .47 

104.9     9.4 

96.58    .05 

73.9     0.3: 

Deo.  4.3 

99.11     M 

95.5    1.9 

16.39     .88 

19.8    1.1 

38.16    M 

107.0     1.0 

96.59    .87 

79.8    0.4 

14.3 

9o.o8  *~.S6 

96.5  +«.7 

16.99  -.10 

13.8  -8.9 

87.57  -.83 

108.7  +1.4 

96.44  -.00 

79.S-0.5 

94.3 

98.69    .97 

96.9+0.9 

16.18     .11 

14  5    0.7 

36.91     .06 

109.8    0.0 

96.35    .10 

71.8    0.8 

34.3 

98.35 -J6 

96.9  -OJi 

16.06  -.19 

15.;  -0.4 

36.99  -.71 

110.9  +0.9 

96.94  -.11 

71.9  -e.6 
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APPABBNT  PliAOSS  FOR  THB  UPPEB  TRANSIT  AT  WASHINGTON. 

/9  Andromeda. 

$^  CeU. 

38  Caitiopea. 

11  Pueium. 

Meau 
Solar 
Date. 

Riffht 
Aaoenaiou. 

Deolination 
North. 

Bight 
Aaoenaion. 

DeoUnatioii 
South. 

Bight 
Aaoenaion. 

DeoUnaUon 
North.  ' 

Bight 
Aaoenaion. 

I>6olinatioD 
North. 

li     m 

1     3 

O            1 

+35     3 

h     m 

1  18 

O          t 

-  8  43 

h     m 

1  23 

+  69  42 

h     m 

1  25 

+ 14  47 

(Deo.30.3) 

■ 
43.73  -.15 

20J  -0.9 

40.25  -.11 

73.6  -0.7 

14.89  -.40 

66.6  +0.8 

a 
45.03  -.11 

4L7  -0.8 

Jan.   9.3 

43.58     .15 

19.7     0.5 

40.14     .11 

74.3    0.6 

14.39     .51 

67.1  +0.9 

44.92    .19 

41.2     0.6 

19.2 

43.43     .16 

19.0     0.6 

40.03     .19 

74.8    0.4 

13.87     .50 

67.1  -0.3 

44.80    .19 

40.6     0.6 

29.9 

43.27     .15 

18.0     1.1 

39.91     .19 

75.1  -0.9 

13.35     .51 

66.5     0.0 

44.68     .19 

39.9    0.7 

Feb.   8.2 

43.12    .14 

16.8     1.3 

39.80     .11 

75.2    0.0 

12.85     .48 

65.3    1.4 

44.66     .11 

39.2    6.7 

18.1 

42.99  -.la 

15.4  -1.5 

39,70  -.00 

75.1  +0.9 

12.39  -.43 

63.6  -1.0 

44.45  -.10 

38.5  -0.7 

28.1 

42.88    .00 

13.9     1.6 

39.61     .07 

74.7     0.4 

12.00     .36 

61.6    0.9 

44.36     .68 

37.8    0.6 

Mar.  10.1 

42.81     .06 

12.3     1.6 

39.55     .06 

74.2    0.7 

11.70     .96 

59.2     9.5 

44.29     .05 

37.9    0.5 

90.1 

42.78  -.01 

10.7     1.5 

39.52  -.09 

73.4     0.9 

11.49     .15 

56.6     9.7 

44.25  -.09 

36.7     6.4 

30.0 

42.80  4-.04 

9.2    1.4 

39.52  +.09 

72.3     1.9 

11.40 -.03 

53.8    9.7 

44.25  +.09 

36.3  -0.9 

Apr.   9.0 

42.86  -I-.00 

7.9  -1.9 

39.56  +.06 

71.0  +1.4 

11.42 +.00 

61.1  -9.6 

44.29  +.06 

36.9    0.0 

19.0 

42.98     .15 

6.9    0.9 

39.65    .10 

69.5     1.6 

11.57     .91 

48.5     9.5 

44.38    .11 

36.8  +0.9 

29.0 

43.16     M 

6.2    0.6 

39.78     .15 

67.8     1.8 

11.84     .39 

46.2     9.9 

44.51  •  .15 

36.7    0.5 

May  8.9 

43.38     .94 

5.8  -0.9 

39.95     .10 

65.9    9.0 

12.23     .43 

44.1     1.0 

44.69     .10 

37.3    0.8 

18.9 

43.65    .96 

5.8  +0.9 

40.16     .93 

63.8    9.1 

12.71      .59 

42.4     1.5 

44.91     .93 

38.2     1.0 

28.9 

43.95  -f-aa 

6.1  40.5 

40.41  +.96 

61.6  49.9 

13.28  +.60 

41.2-1.0 

45.16  +.97 

39.4  +1.3 

Jane  7.6 

44.29     .34 

6.8     0.0 

40.68     .90 

59.4     9.9 

13.92     .66 

40.4  -0.5 

45.45     .30 

40.6     1.5 

17.8 

44.65     .36 

7.9     1.3 

40.98     .31 

57.2     9.9 

14.01     .71 

40.2    0.0 

45.76     .39 

42.4     1.7 

27.8 

45.02     .37 

9.4     1.6 

41.30     .39 

55.0    9.1 

15.34     .73 

40.5  +0.5 

46.08     .33 

44.2     1.8 

July  7.8 

45.39    .37 

11. 1     1.0 

41.62     .39 

52.9     9.0 

16.08     .73 

41.2     1.0 

46.4 1      .33 

46.0     1.9 

17.7 

45.76  4-.36 

13.1  +9.1 

4 1 .94  +.39 

50.9  +1.8 

16.81  +.79 

42.5  +1.5 

46.74  +.39 

48.0  +«  0 

27.7 

46. 1 1      .34 

15.2    9.3 

42.25     .31 

49.2     1.6 

17.53     .70 

44.2     1.9 

47.06     .31 

50.0    9.0 

Aag.  6.7 

46.44     .39 

17.5    9.4 

42.55     .90 

47.7     1.3 

18.21     .65 

46.4     9.3 

47.36     .90 

51.9     1.9 

16.6 

46.75     J» 

20.0     9.5 

42.83     .96 

46.5     1.0 

18.84     .60 

48.9    9.7 

47.65     .97 

53.8     1.8 

26.6 

47.02    .95 

22.5     9.5 

43.07     .93 

45.6    0.7 

19.41     .63 

51.8     3.0 

47.90     .94 

55.6     1.7 

Sept.  5.6 

47.25  +.91 

25.0  44.5 

43.29  +.90 

45.1  44>.4 

19.91  +.46 

54.9  +3.9 

46.13  +.91 

67.2  +1.5 

15.6 

47.44     .17 

27.5     9.4 

43.47     .17 

44.8  +0.1 

20.33     .38 

58.2     3.4 

48.32     .18 

58.7     1.4 

25.5 

47.60     .13 

29.8     9.3 

43.62     .13 

44.8  -0.9 

20.67     .80 

61.6     3.5 

48.46    .15 

60.0     1.9 

OoL    5.5 

47.71     .00 

32.1     9.9 

43.74     .10 

45.2    0.4 

20.93     .91 

65.1     3.5 

48.01     .11 

61.0     1.0 

15.5 

47.79     .06 

34.1     9.0 

43.82     .06 

45.7    0.6 

21.09     .19 

68.7     3.5 

48.71     .08 

61.9    6.8 

25.5 

47.84  -I-.03 

36.0  +1.6 

43.87  +.03 

46.4  -0.8 

21.17  +.03 

72.1  +3.4 

46.77  +.05 

62.6  +0.6 

Nov.  4.4 

47.84  -.01 

37.7     IJ 

43.89     .00 

47.3    0.9 

21.15 -.06 

75.4     3.9 

46.81  +.09 

63. 1     0.4 

14.4 

47.82     .04 

39.1     1.9 

43.88  -.09 

48.3     1.0 

21.04     .15 

78.5     9.0 

48.61  -.01 

63.4  +e.9 

24.4 

47.77     .07 

40.2    0.0 

43.85     .04 

49.3     1.0 

20.85     .94 

81.3     9.6 

48.80     .03 

63.5    0.0 

Dec.  4.3 

47.68     .00 

41.0    0.6 

43.80    .06 

50.3     1.0 

20.57     .39 

83.7     9.9 

48.75    .05 

63.5  -0.1 

14.3 

47.58  -.11 

41.5+0.3 

43.72  -.66 

51.3  -0.0 

20.21  -.30 

85.6  +1.7 

48.69  -.07 

63.3  >0.9 

S4.3 

47.45    .13 

41.7    0.0 

43.63    .10 

52.2    0.8 

19.80     .44 

87.1     1.9 

48.61     .00 

63.0    0.4 

34.3 

47.31  -.15 

41.5-0.3 

43.53  -.11 

52.9  -0.7 

19.33  -.40 

88.0  +0.6 

48.51  -.11 

62.5  -0.5 
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AFPABEETT  PLiLCES  FOB  THB  UPPER  TBAN8IT  AT  WASHINaiON. 

Solar 

a  Eridani. 
(jffdUmar.) 

0  Piooiam. 

fi  Arietio. 

60  Caariopea. 

Bight 
Aiiwagton. 

DmUbMIoii 

Ana. 

Richt 
AjmmosIoii. 

Dedlaatton 

BiKht 

AaoMMVm. 

Dedlmitton 

BIfffat 
AaoooikNi. 

DeeUnaUon 
North. 

h     m 

1  83 

O          t 

-57  46 

h     m 

1  89 

O          f 

+  8  37 

h     m 

1  48 

+20  17 

h     m 

1  54 

o       * 

+71  54 

(Deo.30.3) 

■ 

44.30  -.SI 

67.8  -«.8 

■ 

44.32  -.10 

9.1  -0.0 

• 
43.39  -.10 

10.6  -0.3 

• 

17.17 -.51 

29.8  41.3 

Jan.  9.3 

43.98    .S9 

68.1     0.0 

44.21     .11 

8.6    0.8 

43.28     .19 

10.3    0.4 

16.64     M 

30.8    0.7 

19.2 

43.66    .SB 

67.9  •fO.O 

44.10    .19 

8.0    0.0 

43.16     .13 

9.8    0.8 

16.06     .00 

31.2  40.1 

29.9 

43.34     .SI 

67.1     1.1 

43.98    .19 

7.4    0.0 

43.02    .14 

9.2    0.7 

15.46     .80 

31.0  -0.5 

Feb.  a9 

43.04     .tS 

65.8    1.8 

43.86    .19 

6.9    0.5 

42.89     .13 

8.5    0.8 

14.87     M 

30.3    1.0 

18.1 

42.76  -.S6 

64.0  44.1 

43.74  -.11 

6.4  -0.5 

42.76  -.19 

7.7  -«.0 

14.31  -.53 

29.0  -1.5 

28.1 

42.52     .99 

61.7    9.5 

43.64     .80 

6.0    0.4 

42.65     .10 

6.9    0.0 

13.81     .40 

27.3     1.9 

Mar.  10. 1 

42.32    .17 

59.0    9.8 

43.57     .00 

6.7  -0.9 

42.55     .07 

6.1     0.8 

13.39     .37 

25.1    9.3 

20.1 

42.17     .19 

56.0    3.1 

43.52  -.03 

5.5    0.0 

42.49  -.04 

5.3    0.7 

13.07     .90 

22.7    9.5 

30.0 

42.08  -.M 

52.7    S.4 

43.50  4.01 

5.6  40.1 

42.47     .00 

4.7     0.5 

12.88  -.13 

20.0     9.7 

Apr.  9.0 

42.05  «f  .01 

49.2  43.8 

43.53  4.09 

5.8  40.3 

42.49  4.04 

4.2  -0.3 

12.81     .00 

17.3  -9.7 

19.0 

42.09    .08 

45.6     3.7 

43.60     .00 

6.3    0.0 

42.56     .00 

4.0  -8.1 

12.88  4.14 

14.6    9.0 

29.0 

42.20    .15 

41.9    3.7 

43.72    .14 

7.0    0.8 

42.67    .14 

4.0  40.1 

13.09    .97 

12.1     9.4 

May   8.9 

42.39    .99 

38.3    3.0 

43.88    .18 

7.9     1.1 

42.83    .18 

4.2    0.4 

13.43     M 

9.8    9.1 

18.9 

42.64     .90 

:M.7     3.5 

44.08     .99 

9.1     1.3 

43.03     .99 

4,7     0.7 

13.89    .51 

7.8     1.8 

28.9 

42.95^.31 

31.4  43.9 

44.32  4.95 

10.5  41.5 

43.28  4.98 

5.5  40.9 

14.45  4.81 

6.2  -1.4 

Jane  7.6 

43.32     .90 

28.3    9.9 

44.59     .98 

12.1     1.7 

43.56     J» 

6.6     1.9 

15.11     .80 

5.0     8.9 

17.8 

43.74     .43 

25.6    9.8 

44.88     .33 

13.9     1.8 

43.86    .31 

7.9     1.4 

15.84     .75 

4.3  -0.4 

27.8 

44.19     .40 

23. 1     9.9 

45.20     .39 

15.7     1.0 

44.19     .33 

9.4     1.0 

16.62    .70 

4.1  40.1 

Jaly  7.8 

44.66     .48 

21.2    1.7 

45.52     .39 

17.7    1.9 

44.53     .34 

II. 1     1.7 

17.43     M 

4.4     0.0 

17.7 

45.15  -••.40 

10.8  41.9 

45.84  4.39 

19.6  41.9 

44.86  4.33 

12.9  41.8 

18.25  4.89 

5.2  41.1 

27.7 

45.64     .48 

18.9  40.0 

46.16     .31 

21.5     1.9 

45.19     .39 

14.8     1.9 

19.07     .00 

6.5    1.5 

Ang.  6.7 

46.11     .40 

18.6     0.0 

46.46     .99 

23.3     1.8 

45.51     .31 

16.7     1.9 

19.87    .n 

8.2    1.9 

16.6 

46.56     .43 

18.9  -0.0 

46.75     .97 

25.0     1.8 

45.82     .99 

18.6     1.9 

20.62     .79 

10.4     9.3 

26.6 

46.96     .SO 

19.7     1.1 

47.01     .94 

26.6    1.4 

46.09     .98 

90.4     1.8 

21.32    .80 

12.9     9.8 

Sept.  6.6 

47.32  4.39 

21.1  -1.0 

47.24  4.91 

27.9  41.9 

46.35  4.93 

22.2  41.7 

21.95  4.00 

15.7  43.0 

15.6 

47.62     JS7 

22.9    9.0 

47.45     .19 

29.1     1.8 

46.57     .90 

23.8    1.8 

22.51     .51 

18.8     3.9 

25.6 

47.86     .90 

25.1     9.4 

47.62     .10 

30.G     0.8 

46.75     .17 

25.3     1.4 

22.98     .43 

22.1     3.3 

Oct.    5.6 

48.02     .13 

27.7    9.7 

47.76     .19 

30.7     0.0 

46.91     .14 

26.7    1.9 

23..')7     .34 

25.5    3.4 

15.5 

48.12  •f.OO 

30.5    9.8 

47.87     .00 

31.2    0.4 

47.04     .11 

27.8     1.1 

23.66     M 

28.9    3.5 

!          25.5 

48.14  -.01 

33.3  -9.0 

47.95  4.00 

31.4  40.9 

47.13  4.00 

28.8  40.9 

23.84  4.13 

32.4  43.4 

Not.  4.4 

48.10    .08 

36.2    9.8 

47.99     .03 

31.5    0.0 

47.19     .05 

29.6    0.7 

23.92  4.08 

35.8     3.3 

14.4 

47.99    .14 

38.9    9.8 

48.02  4.01 

31.4  -0.1 

47.22  4.09 

30.2    0.5 

23.89  -.08 

39.1     3.1 

24.4 

47.83    .19 

41.4     9.3 

48.01  -.09 

31.2     0.3 

47.22  -.01 

30.7     0.3 

23.76    .10 

42. 1     9.6 

Dee.  4.3 

47.62    .93 

43.6     1.9 

47.98     .04 

30.9    0.4 

47.20    .04 

30.9  40.9 

23.53     .90 

44.8    9.5 

14.3 

47.36  -.97 

45.3  -1.5 

47.92  -.00 

30.5  -0.4 

47.15 -.08 

31.0     0.0 

23.20 -.37 

47.1  42.1 

24.3 

47.07     .90 

46.5     1.8 

47.85    .03 

30.1     0.5 

47.07     .00 

30.0-8.9 

22.78    .43 

49.0     1.0 

34.3 

46.76  -.39 

47.2  -0.4 

47.76  -.10 

29.5  -0.0 

46.97  -.11 

30.7  -0.3 

22.29 -.89 

60.3  41.1 
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AFPABBNT  PLACES  FOB  THE  UPPEB  TBAIIBIT  AT  WA8HTNGT0H 

a  Arietis. 

ft  Ceti. 

I  CaMiopea. 

rCotL 

Mean 
SoUr 
Date. 

Riflht 
Acoenalon. 

Deolinaftiop 
Nwrtk. 

Bight 

DeeUaetloB 
Nwtk. 

Bight 
AaoMiaifm. 

DeoUnation 

Right 
Aaoenslon. 

DeoUnatkm 
North, 

h     m 

2     1 

T^  67 

h     m 

2    7 

+  8  20 

h     m 

2  20 

+66  55 

h     m 
2  22 

O           1 

+  7  68 

(Deo.30.3) 

8.91  *.10 

99.1  -0.1 

■ 
19.60  -.09 

49.3  -0.8 

• 

14.47  -.88 

39.8  41.4 

98.16  -.06 

50.9-8.8 

Jan.   9.3 

8.10     .U 

98.8    0.3 

19.51     .11 

4i.8    0.5 

14.10     .89 

34.0     6.9 

98.08    .10 

50.3    03 

19.2 

7.97    .13 

98.4    0.5 

19.39     .19 

41.9    0.5 

13.69     .48 

34.6  46.3 

97.97     .19 

49.8    0.5 

99.3 

7.83     .14 

97.9    0.6 

19.97    .13 

40.7    0.5 

13.94     .45 

34.7  -6.9 

97.84     .18 

49.3    0.5 

Fob.  8.2 

7.69     .14 

97.9    0.7 

19.14     .18 

40.9    0.5 

19.78    .48 

34.9     6.7 

97.70     .13 

48.9    0.4 

18.2 

7.55  -.18 

96.4  -0.8 

19.01  -.18 

39.8  -0.4 

19.34  -.48 

33.9  M.9 

97.57  -.18 

48.5-0.4 

88.9 

7.43     .11 

95.5    0.9 

18.89     .11 

39.4    0.3 

11.99     .89 

31.8     1.6 

97.45     .19 

48.1     6.8 

Mar.  10.1 

7.39     .00 

94.6    0.9 

18.79    .06 

39.9  -0.9 

11.57     .89 

99.9    9.6 

97.34     .10 

47.9  -0.8 

90.1 

7.95     .06 

98.8    0.8 

18.79    .06 

39.0    0.0 

11.98     .94 

97.8    9.8 

97.96     .67 

47.8    6.6 

30.1 

7.91  -.08 

93.1     0.7 

18.68  -.69 

39.1  40.1 

11.08     .18 

95.4    9.4 

97.90  -.04 

47.9  40JI 

Apr.  9.1 

7.99  -i-.n 

99.5  -0.8 

18.68  4.06 

39.3  40.3 

10.99  -.04 

99.9-0.5 

97.19     .00 

48.1  4«.4 

19.0 

7.97     .06 

99.0    6.8 

18.79    .06 

39.8    0.6 

11.00  4.67 

90.4    9.4 

97.99  4.08 

48.6    6.6 

99.0 

7.38    .13 

91.8  -0.1 

18.81     .11 

40.4     0.8 

11.19     .17 

18.0     9.3 

97.99    .10 

49.9    6.8 

May  9.0 

7.53    .18 

91.9  40.9 

18.95    .16 

41.4     1.0 

11.35     .98 

15.7    9.1 

97.41     .14 

60.1     1.6 

18.9 

7.73    .n 

99.9    6.8 

19.13     .90 

49.5     1.9 

11.68     .88 

13.7    1.8 

97.57     .18 

51.9    1.8 

98.9 

7.97  -¥» 

99.8  40.7 

19.34  4J8 

43.8  41.4 

19.11  4.46 

19.1  -1.4 

97.78  4.99 

69.5  41.4 

Jane  7.9 

8.94    .n 

93.7    1.0 

19.60     .96 

45.3     1.6 

19.61      .54 

10.9    1.6 

98.09    .98 

64.0    1.6 

17.9 

8.55    .81 

94.8    1.9 

19.88    M 

47.0    1.7 

13.19     .60 

10.0    6.6 

98.99     M 

65.7    1.7 

97.6 

8.87    .88 

96.9    1.4 

90.18    .31 

48.8     1.8 

13.81     .64 

9.7  -6.1 

98.59    .30 

57.4     1.6 

July  7.8 

9.91     .34 

97.7     1.6 

90.50     .39 

50.6     1.9 

14.47     .68 

9.8  46.4 

98.90     .31 

59.9    1.6 

17.8 

9.55  -I-.84 

99.4  4-1.7 

90.89  4-.80 

59.5  41.9 

15.15  4.68 

10.3  46.8 

99.99  4.30 

61.0  41.6 

97.7 

9.89     .38 

31.9    1.8 

91.14     .81 

54.3    1.8 

15.83     .67 

11.3     1.9 

99.54     .39 

69.8    1.7 

▲og.  6.7 

10.99     .89 

33.1     1.9 

91.45     .86 

56.1     1.7 

16.50     .66 

19.8     1.6 

99.85    .31 

64.5    1.7 

16.7 

10.53     .80 

35.0     1.9 

91.75    JW 

57.7     1.6 

17.15    .68 

14.6    9.0 

30.16    .96 

66.1     1.5 

96.7 

10.89    M 

36.8    1.8 

99.03     .97 

59.9    1.4 

17.76     .86 

16.8    9.3 

30.44     .97 

67.6    1.8 

Sept.  6.6 

1 1.09  -hJ6 

38.6  41.7 

99.98  4JM 

60.5  41.9 

18.33  4.54 

19.3  49.6 

30.70  4.95 

68.8  4-1.1 

15.6 

11.39     .99 

40.3    1.6 

99.50    .91 

61.5    1.0 

18.84     .48 

99.0    9.9 

30.94     .99 

69.8    6.9 

95.0 

11.53     .19 

41.9    1.8 

99.70    .18 

69.4    0.7 

10.99    .« 

95.0    3.1 

31.15     .19 

70.6    6.7 

Oct.    5.6 

11.70     .16 

43.3    1.4 

99.87    .15 

63.0    0.5 

19.67     .84 

98.1     3.9 

31.33     .16 

71.9    6.8 

15.5 

11.84     .19 

44.6    1.9 

93.00    .19 

63.4    0.3 

10.99    .97 

31.3    3.9 

31.48     .18 

71.5    6.3 

95.5 

11.95  4'.06 

46.7  4-1.0 

93.11  4.06 

63.6  46.1 

90.99  4.19 

34.6  48.9 

31.60  4.16 

71.7  40.1 

Nov.  4.5 

19.03     .06 

46.6    0.8 

93.18    .66 

63.6    6.0 

90.37    .11 

37.8    3.1 

31.69    Mi 

71.7  -0.1 

14.4 

19.07  -I-.Q3 

47.4     0.7 

93.93  4.68 

63.5  -0.8 

90.44  4.03 

40.9     8.0 

31.75     .64 

71.6    6JI 

94.4 

19.08    .06 

48.0     0.8 

93.95     .06 

68.3    0.3 

90.43  -.06 

43.8    9.8 

31.79  4.08 

71.9    6.8 

Deo.  4.4 

19.07  -.08 

48.4    0.3 

98.94  -.69 

69.9    6.4 

90.33    .14 

46.5     9.5 

31.79  -.01 

70.8    6.4 

14.4 

19.03  -.06 

48.7  40.1 

93.90  -.08 

69.5  -6.4 

90.14  -J9 

48.8  4«.l 

31.77  -.64 

70.4  -0.8 

94.3 

11.96    .06 

48.7    0.0 

9:1.14     .67 

69.0    6.5 

10.88    .99 

50.7     1.7 

31.79    .68 

09.0    6.8 

34.3 

11.86 -.11 

48.6  -0.9 

93.06  -.06 

61.5-6.8 

19.55  -.30 

59.9  41.9 

31.04 -.08 

69.4-0.8 
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APPABENT  PLACES  FOB  THE  UPPSB  TRAMBIT  AT  WABHINQTOK. 

7  Ceti. 

a  Ceti. 

48  C9pliei  (H.) 

C  Arietie. 

Mmui 
SoUr 
Dikte. 

BIghl 

DeeliaeliOD 

Hlgfat 

Penllnelton 
Jfortk, 

Bighl 
Aeoenalon. 

T^ecillnitlffli 

Rtght 
AaoMiaion. 

DeelfauOioD 
Sorth. 

North, 

h     m 

2  97 

o        / 

+  2  47 

h     m 

2  56 

o        t 

+  840 

h     m 

8    6 

+W  20 

h     m 

3    8 

+20  38 

(Dec30.3) 

45.44  -.08 

It 

5.7  -9.7 

• 

41.32  -.97 

12*7  -9.7 

45.94 -.87 

45.'2  49J 

• 

45.18  -.09 

5&3    9.9 

JaD.   9.3 

45.35    .10 

5.0    0.8 

41.24     .09 

12.0    0.8 

45.32    .09 

47.2     1.7 

45.10     .09 

58.2-9.1 

19/^ 

45.24     .19 

4.4    03 

41.14     .11 

11.5    9.9 

44.58    .78 

48.6    1.9 

45.00     .19 

58.0    0.9 

29.2 

45.12    .IS 

3.9    0.4 

41.01     .13 

11.0    0.4 

43.75    .00 

49.5  49.0 

44.87     .14 

57.7     03 

Feb.  &9 

44.98    .14 

3.5    0.3 

40.88    .14 

10.6    0.3 

42.88    .80 

49.8    0J> 

44.72    .10 

57.4     0.4 

1&9 

44.84  -.14 

3.2  -0.9 

40.74  -.14 

10.2  -9.9 

42.00 -.87 

49.5  -0.9 

44.57  -.18 

66.9-03 

28.2 

44.71     .13 

3.0-9.1 

40.59    .13 

10.1  -9.1 

41.13    M 

4a7    1.1 

44.41     .15 

56.4    03 

Mat.  10.1 

44.59     .11 

3.0    0.0 

40.47     .19 

10.0    9.0 

40.34     .74 

47.3    1.0 

44.27     .13 

55.9    03 

20.1 

44.60     .06 

3.1  49.9 

40.30    .10 

10.1  49.9 

39.65    .89 

45.4    9.0 

44.15     .U 

55.3    0.6 

30.1 

44.43     .00 

3.5    9.4 

40.28    .07 

10.4     9.4 

39.09    .47 

43.2    9.4 

44.05     .06 

54.8    0.4 

Apr.   9.1 

44.40  -.01 

4.0  40.8 

40.23  -.09 

10.8  49.8 

38.70  -.30 

40.7  -«.9 

43.99  -.04 

54.4  -93 

19.0 

44.41  -ft>.03 

4.7    0.0 

40.22  4.09 

11.5    9.9 

38.49  -.19 

38.0    9.7 

43.C8  4.01 

54.1     03 

29.0 

44.47     .00 

5.7     1.0 

40.^    .08 

12.3     1.9 

38.46  4.07 

35.2    9.7 

44.01     .00 

54.0  -9.1 

Hfty  9.0 

44.57    .19 

6.8    ija 

40.35    .11 

13.4     1.9 

38.63    .90 

32.5    9.0 

44.10     .11 

54.0  49.1 

19.0 

44.72    .17 

8.2    1.4 

40.46    .15 

14.7     1.4 

3&96    .44 

30.0    9.4 

44.23     .19 

54.2    03 

28.9 

44.91  4.01 

9.7  41.8 

40.65  4.19 

16.1  41.5 

39.51  4.81 

27.7-9.9 

4A4I  4.90 

54.7  493 

June  7.9 

45.13    M 

11.4     1.7 

40.86     .90 

17.7     1.9 

40.20     .79 

25.6    1.9 

44.63     34 

55.3     0.0 

17.9 

45.39     .87 

13.2    1.8 

41.11     .90 

19.4    1.7 

41.03    .00 

23.9    1.9 

44.88    .97 

56.2     13 

97.8 

45.67    .9 

15.1     1.9 

41.38    .90 

21.2    1.8 

41.98  1.00 

22.7    1.9 

45.17     .30 

57.2    1.1 

Jaly  7.8 

45.98    .ai 

17.0     1.0 

41.68    .30 

23.0    L6 

43.02  1.00 

21.9    9l0 

45w48     .39 

5^.4     1.3 

17.8 

46.29  -f  .31 

18.8  41.8 

41.98  4.31 

24.8  41.9 

44.1441.13 

21.5  -0.1 

45.81  430 

50.S  41.4 

27.7 

46^60    .30 

20.6     1.7 

42.30     .31 

26.6    1.7 

45.29  1.19 

21.6  49.4 

46.14     .93 

61.2    1.4 

Aug.  6.7 

46.92    .30 

22.3    1.8 

42.61     .31 

28.2    1.9 

46.46  1.17 

22.2    03 

46.47     33 

62.6    13 

16.7 

47.22    .90 

23.7    1.4 

42.92     .30 

29.6    1.3 

47.63  1.15 

23.3    13 

46.80     39 

64.1     13 

26.7 

47.51     .97 

25.0     1.9 

43.21     .90 

30.9    1.1 

40.77  Kit 

24.8    1.7 

47.12    31 

65.5    1.4 

Sept  5.6 

47.77  -h.OO 

26.0  49.9 

43.49  4.90 

3U9  49J 

49.864L90 

26.6  49.1 

47.42  439 

66.9  413 

15.6 

48.02     .93 

26.8    0.8 

43.75     .94 

32.7    9.7 

60.88    .99 

28.9    9.4 

47.70     37 

68.1     13 

25.6 

48.24     .91 

27.3    0.4 

43.98    .99 

33.2    9.4 

51.82    .09 

31.5    9.7 

47.96    30 

69.3    1.1 

Cot.    5.0 

48.43     .18 

27.6  49.1 

44.19    .19 

33.5  49.9 

52.66    .19 

34.4     3.9 

4a20    .99 

70.3    13 

15.6 

48.59    .10 

27.6  -9.1 

44.37    .17 

33.5  -9.1 

53.38    M 

37.5    33 

48.40    .19 

71.2    03 

25.5 

4a72  4.19 

27.4  -0.3 

44.52  4.14 

33.4  H».3 

53.97  4.09 

40.8  433 

48.58  4.19 

72.0  40.7 

Nov.  4.5 

46.83     .00 

27.1     9.5 

44.64     .11 

33.0    0.4 

54.42    .39 

44.2    9.4 

48.73     .13 

72.7    03 

M.4 

48.90     .08 

26.6    0.8 

44.74     .09 

32.5    0.5 

54.70     .90 

47.6    3.4 

48»85    .19 

73.2    03 

24.4 

4a94  4.03 

25.9    0.8 

44.80     .00 

31.9    9.8 

54.82  4.94 

50.9    33 

4&93     .97 

73.6    0.4 

Deo.  4.4 

48.96     .00 

25.3    0.7 

44.83  4.09 

31.2    9.7 

54.78  -.13 

54.1     3.1 

48.96  438 

73.9    03 

14.4 

48.94 -.03 

24.5  -0.7 

44.83  -.09 

30.5  -9.7 

54.56  •J9 

57.1  493 

49.00    39 

74.1  49.1 

24.3 

4a90    .00 

23.8    0.7 

44.80    .00 

29.8    9.7 

54.18    .M 

50.8    93 

4^98-34 

74.1     93 

34.3 

4a83-.08 

23.1  -9.7 

44.74  -.09 

29.1  -9.T 

63.66 -.91 

62.0  49.1 

48.93  -.97 

74.1  -9.1 
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APPARENT  PLAGES  FOB  THE  UPPEB  TRANSIT  AT  WA8HINGT0K. 

aPe 

raoi. 

eEridmnl. 

3  Ponei. 

fTaari. 

M6MI 

Solar 
Date. 

Right 
Aaoenslon. 

DeoUiuitioii 
North. 

Bight 
▲aoension. 

SotOk. 

Kight 
Aaoeiaion. 

DMlliiatfon 
Jforth. 

miEht 
AtMuioii. 

l>eo1faMtloM 
North, 

• 

h     m 

3  16 

+49  28 

h     m 

3  27 

O          1 

-  9  48 

h     m 

3  35 

+47  26 

h     m 
3  41 

+  23  46 

(Deo.30.4) 

4l.25-.il 

61.5  +1.9 

53.79 

-.06 

74.6  -1.9 

• 
18.74 

-.08 

54.8  +1.3 

7.69 

-.04 

33.9  +0.9 

Jan.   9.3 

41.11     .15 

62.6    0.9 

53.72 

.00 

75.6     1.0 

18.63 

.13 

56.0     1.0 

7.63 

.08 

34.0  +9.1 

19.3 

40.94     .19 

63.3    0.6 

53.61 

.19 

76.5     0.8 

16.48 

.17 

66.8    0.7 

7.54 

.11 

34.0    0.0 

99.3 

40.72     .» 

63.7  40.9 

53.49 

.14 

77.2     0.6 

18.29 

.91 

57.2  40.3 

7.42 

.13 

34.0  -0.1 

Fob.  8.2 

40.49     .94 

63.7  -0.9 

53.34 

.15 

77.7     0.3 

18.07 

.93 

57.4     0.0 

7.27 

.15 

33.8     0.9 

18.3 

40.24  -.95 

63.3  -0.8 

53.18- 

-.16 

77.9  -0.1 

17.83 

-.94 

67.2  -0.4 

7.11 

-.16 

33.4  -0.3 

28.2 

39.99     .94 

62.5     0.9 

53.02 

.16 

77.9  40.9 

17.59 

.94 

56.6     0.7 

6.94 

.16 

33.0     0.4 

Biar.10.2 

39.75     .99 

61.4     1.9 

52.87 

.15 

77.6     0.4 

17.36 

.99 

55.7     1.0 

6.78 

.15 

32.6    0.5 

20.1 

39.55     .18 

60.1     1.4 

52.73 

.13 

77.1     0.7 

17.15 

.19 

54.6     1.9 

6.63 

.13 

32.0     0.5 

30.1 

39.39    .13 

58.5    1.6 

52.62 

.10 

76.2     1.0 

16.98 

.15 

53.2     1.4 

6.51 

.10 

31.6     0.5 

Apr.  9.1 

39.28  -.07 

56.9  -1.7 

52.54- 

-.06 

75.2  +1.9 

16.86 

-.09 

51.7  -1.5 

6.43 

-.06 

31.0  -0.5 

19. 1 

39.24  -.01 

55.1      1.7 

52.49  • 

-.00 

73.9     1.4 

16.80 

-.03 

60.2    1.6 

6.38 

-.09 

30.6     0.4 

29.0 

39.26  -f  .06 

63.4     1.6 

52.49  +.09 

72.3     1.6 

16.80  4-.03 

48.6     1.5 

6M8 

+.08 

30.2    0.3 

May   9.0 

39.35     .13 

51.9     1.5 

52.54 

.06 

70.6    1.8 

16.86 

.10 

47.1     1.4 

6.44 

.06 

30.0  -9.1 

19.0 

39.51     .19 

60.4     1.3 

52.63 

.11 

68.6    9.0 

16.99 

.16 

45.7     1.8 

6.54 

.19 

30.0  +9.1 

28.9 

39.74  <f  .95 

49.2  -1.1 

52.76  +.16 

66.6  49.1 

17.19 +.99 

44.6  -1.1 

6.69  +.17 

30.1  49.9 

June  7.9 

40.02     .31 

48.3    0.8 

52.94 

.90 

64.4     9.9 

17.44 

JOB 

43.6    0.8 

6.89 

.91 

30.6    9.4 

17.9 

40.35    .M 

47.7     0.4 

53.15 

.93 

62.1     9.9 

17.75 

.33 

42.9    0.5 

7.12 

.98 

31.0    0.6 

29.9 

40.73     .99 

47.3  -0.1 

53.39 

.96 

59.9    9.9 

18.10 

.37 

42.5  -0.9 

7.39 

.98 

31.7    0.8 

July  7.8 

41.14     .49 

47.4  +0.9 

53.66 

J» 

57.7     9.1 

18.49 

.40 

42.4  49.1 

7.69 

.89 

32.6    9.9 

17.8 

4 1.58 +.44 

47.7  +9.5 

53.95 

f.99 

66.6  49.0 

18.90 

+.49 

42.6  +0.4 

8.01 

+J3 

33.6  41.0 

27.8 

42.02     .45 

48.4     0.8 

64.25 

.30 

53.8    1.8 

19.33 

.43 

43.1     0.7 

8.34 

.83 

34.7    1.1 

Aug.  6.8 

42.48    .45 

49.4     1.1 

54.56 

.30 

52.1     1.0 

19.76 

.44 

43.9    0.9 

8.68 

.34 

35.9     1.9 

16.7 

42.92     .44 

50.6     1.4 

64.86 

.30 

50.7     1.9 

20.20 

.43 

44.9     1.1 

9.02 

.83 

37.1     1.9 

26.7 

43.36     .43 

52.1     1.6 

65.16 

.99 

49.7     0.9 

20.63 

.49 

46.2     1.4 

0.35 

.39 

38.3     1.9 

Sept  5.7 

43.78  «f.41 

53.8  +1.8 

66.45  +.90 

49.0  40.5 

21.05  +.40 

47.7  +1.6 

9.67  +.31 

39.5  +1.9 

15.6 

44.17     .38 

65.6    9.0 

65.72 

.96 

48.6  40.9 

21.44 

.88 

49.3     1.7 

9.98 

.30 

40.7    1.1 

25.6 

44.54     .35 

57.6    9.1 

66.97 

.94 

48.6  -0.9 

21.81 

.36 

51.1     1.8 

10.27 

.96 

41.8    1.0 

Oct.    5.6 

44.87     .81 

59.8    9.9 

56.19 

.99 

49.0    0.5 

22.16 

.33 

63.0     1.9 

10.63 

.96 

42.7    0.9 

15.6 

46.17     .97 

62.0    9.9 

56.39 

.19 

49.7     0.8 

22.47 

.99 

54.9    9.0 

10.77 

.93 

43.6    0.9 

25.5 

45.42  +.93 

64.2  49.9 

56.57  +.16 

60.7  -1.1 

22.74 

4.95 

56.9  49.0 

10.99  +.99 

44.4  +0.8 

Nov.  4.6 

46.64     .19 

66.4     9.9 

56.71 

.18 

61.9    1.3 

22.97 

.91 

59.0     9.0 

11.18 

.17 

46.1     0.7 

14.5 

46.80     .14 

68.6    9.1 

56.83 

.10 

53.2    1.4 

23.16 

.16 

61.0     9.0 

11.34 

.14 

46.8    0.6 

24.5 

45.01     .00 

70.7     9.0 

56.91 

.06 

54.7     1.5 

23.30 

.11 

62.9     1.9 

11.46 

.11 

46.3    0.5 

Doc.   4.4 

45.98  +.03 

72.7     1.9 

56.96  ' 

4.08 

66.2    1.5 

23.40 

.06 

64.8    1.0 

11.66 

.97 

46.7     0.4 

14.4 

46.08  -.00 

74.5  +1.7 

56.97 

.00 

57.7  -1.4 

23.43  +.01 

66.5  +1.6 

11.59 +.09 

47.1  49.3 

24.4 

45.93     .07 

76.0     1.4 

66.95- 

-.04 

59.0     1.3 

23.41  • 

-.04 

68.0    1.4 

11.60- 

-.01 

47.3     0.9 

34.4 

46.84  -.13 

77.3  +1.1 

56.90- 

-.07 

60.3  -1.9 

23.34  • 

-.10 

69.3  +1.9 

11.57- 

-.06 

47.5  19.9 
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APPARENT  FLACBS  FOB  THB  UPPEB  TRANSIT  AT  WASHIHaTON. 

CPenei. 

y  Eridani. 

y  Tauri. 

c  Taari. 

Solar 
Date. 

AMenakm. 

DMlfamtion 
JToriA. 

BUrht 
Asoeaalon. 

DttoUaation 
SouOL 

Bight 
AMCtOBtMlUm. 

DooUnaOni 
IforOL 

Bl|*t 
Aaoaasion. 

Peolinfttlod 
North. 

h     m 

8  47 

+Sl   33 

h     m 

8  53 

0          f 

-13  48 

h     m 

4  13 

+  15  22' 

h     m 

4  22 

+ 18  56 

(Dee.90.4) 

34.67  -.04 

it 

65.0  +0.8 

8.88  -.06 

• 

48.1  -1.5 

• 
43.70  -.01 

14'.'4  -OJ 

■ 
33..58    .00 

40.8    0.0 

Jan.  0.3 

34.61     .88 

65.5     0.4 

8.81     .06 

49.5     1.3 

43.67     .05 

14.3    0.9 

33.55  -.04 

40.7    0.0 

19.3 

34.53     .19 

65.8     0.9 

8.73    .11 

50.6     1.0 

43.6!     .00 

13.9     0.9 

33.49    .06 

40.7  -0.1 

39.3 

34.39     .15 

66.0  +0.1 

3.59    .14 

51.5    0.7 

43.51     .19 

13.7     0.9 

33.39    .11 

40.6    0.1 

Fob.  6.3 

34.33    .17 

65.9  -0.1 

9.44     .16 

53.1     0.4 

4f.38    .14 

13.5    0.9 

83.36    .14 

40.4    0.9 

18.3 

34.05  -.18 

65.7  -0.3 

8.88  -.17 

53.4  -0.9 

43.3:1  -.15 

13.3  -4.9 

33.11  -.16 

40.8  -0.9 

98.3 

33.87     .18 

65.3    0.5 

8.11     .17 

63.5  +0.1 

43.07     .16 

13.0     0.9 

31.95     .16 

40.0    0.9 

Mar.  10.3 

33.69    .17 

64.7    0.0 

1.95    .16 

53.3    0.4 

41.90     .15 

13.7     0.9 

31.78     .16 

39.8    0.9 

30.3 

33.53    .15 

64.0    0.7 

1.80     .14 

51.6    0.7 

41.75     .14 

13.5    OJi 

31.63     .15 

39.5    0.9 

30.1 

33.39    .19 

63.3    0.8 

1.66    .19 

60.7    1.0 

41.63     .19 

13.4  -0.1 

31.48    .13 

39.3    0.9 

Apr.  9.1 

3.^.39  -.06 

63.4  -0.8 

1.56  -.00 

49.6  +1.3 

4f.5l  -.09 

13.3    0.0 

81.37  -.10 

39.0  -0.9 

19.1 

33.34  -.03 

61.6    0.6 

1 .49  -.06 

48.3     1.5 

41.44 -.06 

13.3  +0.1 

31.39     .06 

38.9  -0.1 

39.0 

33.33  -h.« 

60.8    0.7 

1.46    .00 

46.5     1.8 

41.43     .00 

13.4    0.9 

31.36  -.01 

38.8    0.0 

May  0.0 

33.38    .08 

60.3    0.6 

1.48 +.04 

44.7    9.0 

41.44  +.04 

13.6    0.3 

31.37 +.04 

38.8  +0.1 

19.0 

33.38    .13 

59.7     0.4 

1.55     .00 

43.6    9.1 

41.50     .09 

13.0    0.5 

31.33     .06 

39.0    0.9 

89.0 

39.54  -l-.IO 

5U.3  -0.9 

1.66 +.13 

40.4  +9.9 

41.61  +.13 

13.6  +0.6 

31.44  +.13 

39.3  40.4 

Jitue  7.9 

33.74     .89 

5!).3    0.0 

1.81     .17 

38.1      9.3 

41.77     .18 

14.3    0.8 

31.59    .17 

39.8    0.5 

17.9 

33.98     .98 

59.3  +0.9 

8.00    .91 

35.7    9.4 

41.97     .99 

15.1     0.9 

31.79    .91 

40.4     0.7 

87.9 

34.37     .99 

59.5    0.4 

3.33    .94 

33.3    9.9 

43.30    M 

16.1     1.0 

33.03    JH 

41.1     0.8 

Jnly  7.9 

34.58     .89 

60.0     0.6 

3.48    .97 

91.0    9.9 

43.46    .97 

17.1     1.1 

33.38    .97 

41.9     0.9 

17.6 

34.93  -I-.34 

60.7  +0.8 

8.76  +  J9 

38.9  +9.1 

43.75  +.99 

18.3  +1.9 

83.56  +.99 

43.9  +1.0 

37.8 

35.37     .35 

61.5    0.9 

3.05    .90 

36.9    1.9 

43.05    .3! 

19.4     1.9 

33.87    .31 

4.3.9    1.0 

Aug.  6.8 

35.63    .98 

63.5     1.0 

3.36     .90 

35.3    1.6 

43.37     .99 

80.6    1.1 

83.10    .39 

44.9    1.0 

16.7 

35.99     .98 

63.6    1.1 

3.66    .90 

33.8    1.9 

43.69     .39 

31.7     1.1 

83.51     .99 

45.9    1.0 

36.7 

36.34     .39 

64.8    1.9 

3.97    .80 

83.7    0.9 

44.01     .39 

83.7     1.0 

33.84     .39 

46.9    0.9 

8epL  6.7 

36.68  -f  .34 

66.0  +1.9 

4.86  +J9 

33.1  +0.5 

44.33  +.31 

33.7  +0.9 

34.16 +.39 

47.7  40.8 

15.7 

37.01     .39 

G7.3     1.9 

4.55     .98 

31.8  +0.1 

44.63     .30 

34.5    0.7 

34.47    .31 

48.5    0.7 

85.6 

37.33     .30 

68.5     1.9 

4.81     .96 

31.9  H>.3 

44.91     M 

35.1     0.6 

34.77     .99 

49.3    0.6 1 

Oet.    5.6 

37.63     .98 

69.8    1.9 

5.06     .94 

33.4    0.7 

45.19     .96 

35.6     0.4 

35.05     .97 

49.8    0.5' 

15.6 

37.88     .95 

71.0    1.9 

5.38     .91 

33.3     1.0 

45.44     .94 

86.0     0.3 

35.33     .95 

50.3    0.4 

85.6 

38.13 +.99 

73.3  +1.1 

5.48  +.18 

34.5  -1.3 

45.68  +.81 

36.3  +0.1 

35.57  +.93 

50.6  +0.3 

.  KoT.  4.5 

38.33    .19 

73.3    1.1 

5.65     .15 

86.0     1.5 

45.89     .19 

36.3    0.0 

85.79    .91 

60.8    0.9 

14.5 

38.50    .18 

74.3     1.0 

5.79    .19 

37.6    1.7 

46.07     .16 

86.3  -0.1 

35.99     .18 

60.9    0.1 

84.5 

88.64     .19 

75.3     1.0 

5.89    .09 

89.4     1.7 

46.33    .13 

36.1     O.l 

86.15    .15 

51.0+0.1 

Dec.  4.4 

38.74     .08 

76.8    0.9 

5.96    .05 

31.3    1.8 

46.33     .10 

35.9    0.9 

36.97     .11 

51.1     0.0 

14.4 

38.79  +.04 

77.0  +«.6 

6.00  +.01 

39.9  -1.7 

46.41  +.06 

35.7-0.9 

36.36  +.07 

51.1     0.0 

94.4 

38.81  -.01 

77.7    0.7 

5.99  -.69 

34.6    1.6 

46.45  +.08 

85.5    0.9 

86.41  +.09 

51.0     0.0 

94.4 

88.78  -.05 

78.3  +0.5 

5.95  -.06 

36.1  -1.41  46.45  -.09 

85.3  -0.9 

36.43  -.01 

51.0    0.0 

21 
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FIXED  STARS,  1893. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Tauri. 
(Aldebarau.) 

a  Camelopardalis. 

1  AnrigiB. 

11  Orionia. 

Solar 
Date. 

I 

1 

Right 
AaoenalOD. 

Declination 
North, 

Right 
▲wMnalon. 

Deolination 
North. 

Right 
Aaoension. 

DeoUnatioii 
North. 

Right 
Aaoensiou. 

DeolinatloM 
North. 

li     ni 

4  29 

+  16    17 

h      m 

4  43 

+66    9 

h     m 

4  50 

+32  59 

h      111 

4  58 

+  15  15 

(Deo.30.4) 

• 
47.35  +.01 

44.3  -0.9 

26.13 -.05 

50.2  +9.4 

• 
2.16  +.09 

It 

55.7  +0.6 

■ 

27.88  +.09 

23.2  -0.3 

Jan.  9.4 

47.34  -.04 

44. 1     0.9 

26.03     .15 

52.5    9.9 

2.16  -.03 

56.4     0.7 

27.89  -.09 

2:1.0     0.9 

19.4 

47.28     .06 

43.9    0.9 

25.83     .94 

54.5     1.0 

2.11      .07 

57.0     0.0 

27.85     .06 

22.8    0.9 

^.3 

47.19     .11 

43.7    0.9 

25.54     .39 

56.2     1.5 

2.02    .11 

57.5     0.4 

27.77     .09 

22.6     0.9 

Feb.  8.3 

47.06     .14 

43.5     0.9 

25.18     .39 

57.4     1.0 

1.88    .15 

57.9     0.3 

27.66     .13 

22.4     0.9 

18.3 

46.91  -.10 

43.3  -0.9 

24.77  -.48 

58.2  +0.5 

1.71  -.17 

58.1  +0.1 

27.52  -.15 

22.2  -0.1 

28.S 

46.75     .17 

43.1     0.9 

24..33     .45 

58.5    0.0 

1.53     .19 

58.1  -0.1 

27.36     .10 

22.1     0.1  ' 

Mar.  10.2 

46.59    .10 

42.9    0.9 

23.87     .45 

58.3  -0.4 

1.33     .90 

57.9    0.9 

27.20     .10 

22.0    0.1 

20.2 

46.43    .IS 

42.7     0.9 

2:1.43    .49 

57.6    0.9 

1.14     .16 

57.5    0.4 

27.03     .10 

21.9-9.1 

30.2 

46.28    .» 

42.6    0.1 

23.03    .37 

66.5    1.3 

0.97     .10 

57.0     0.5 

26.88     .14 

21.8    0.0 

Apr.  9.1 

46.17  -.10 

42.5  -0.1 

22.69  -.90 

55.0  -1  0 

0.82  -.13 

56.5  -9.0 

26.74  -.19 

21.8    0.0 1 

10.1 

46.09     .00 

42.4    00 

22.42    .99 

53.2     1.9 

0.71     .00 

55.8    0.7 

26.64     .06 

21.8  +0.1  ■ 

29.1 

46.05  -.09 

42.5  +0.1 

22.24     .13 

51.2    9.1 

0.65  -.04 

55.1     0.7 

26.58  -.04 

21.9     0.9 

May  9.1 

46.05  -l-.oa 

42.7    0.9 

22.16 -.03 

49.0    9.9 

0.63  +.01 

54.4     0.7 

26.56     .00 

22. 1     0.3 

19.0 

46.10    .00 

43.0    0.4 

22.19 +.07 

46.7     9.3 

0.67    .00 

53.7    0.0 

26.58  +.05 

22.4     0.4 

29.0 

46.20  -l-.ia 

43.4  40.5 

22.31  +.16 

44.4  -9.9 

0.76  +.11 

53.1  -0.5 

26.65  +.00 

22.9  +0.5 

June  8.0 

46.34     .10 

44.0    0.7 

22.54     .96 

42.3    9.1 

0.90     .10 

52.7     0.4 

28.77     .13 

23.5     0.6 

17.9 

46.53     .90 

44.7    08 

22  87    .37 

40.2    1.9 

1.09    .91 

52.3     0.9 

26.93    .17 

24.1     0.7 

27.9 

46.75     .94 

45.5    0.9 

2:i.28    .45 

38.4     1.7 

1.32    .95 

52.2  -0.1 

27.12     .91 

24.9    0.8 

July  7.9 

47.00     .97 

46.5     1.0 

23.77    M 

36.9    1.4 

1.59    .90 

52.1  +0.1 

27.35    34 

2.').8    0.0 

17.9 

47.28  +.90 

47.5  +1.0 

24.32  +.56 

35.6  -1.1 

1.89 +.31 

52.2  +0.9 

27.61  +.97 

2H.7  +0.9 

27iJ 

47.38     .30 

48.5    1.0 

24.93    .09 

34.7    0.7 

2.21      .33 

52.5    0.3 

27.89     .90 

27.6     0.9 

Aag.  6.8 

47.89     .31 

49.5    1.0 

25.58    .00 

34.1  -0.4 

2.56    .35 

52.9    0.4 

28.18     .30 

28.5    0.9 

16.8 

48.21     .39 

50.6    1.0 

26.25    .08 

33.9    0.0 

2.91     .38 

53.4     0.5 

28.49     .31 

29.4     0.8 

26.8 

48.53     .39 

51.5    0.0 

26.04     .00 

34.1  +0.3 

3.27     .36 

53.9     0.0 

28.80     .31 

30.1     0.7 

Sept.  5.7 

48.84  +.31 

52.3  +0.0 

27.63  +.00 

34.6  +e.7 

3.63  +.38 

64.6  +0.7 

29.12 +.31 

30.8  +0.6 

15.7 

49.15     .30 

53.1     0.6 

28.32    .08 

35.4     1.0 

3.99    .95 

55.3    0.7 

29.43     .31 

31.4     0.5 

23.7 

49.45     .90 

53.6    0.5 

28.09     .00 

36.6     1.3 

4.34     .34 

56.0    0.7 

2il.74     .90 

31.8     0.3  1 

Oct.    5.6 

49.74     .90 

54.1     0.4 

29.64     .09 

38.0    1.0 

4.68    .33 

56.7     0.7 

30.04     .90 

32.0  +0.9 

15.6 

50.00    .98 

54.4     0.9 

30.25     .58 

39.8    1.0 

5.00     .31 

57.5    0.6 

30.32    .90 

32.2    0.0 

25.0 

50.25 +.94 

54.5  +0.1 

30.81  +.53 

41.8+9.1 

5.30 +.99 

58.2  +0.6 

30.59  +.90 

32.1  -0.1 

Nov.  4.6 

60.48    .91 

54.6    0.0 

31.32    .47 

44.1     9.3 

5.58    .96 

69.0    0.8 

30.84     .94 

32.0    0.9 

UJS 

50.67    .16 

64.5  -0.1 

31.75     .40 

46.5     9.5 

5.82    .93 

59.8    0.6 

31.06     Si 

31.8    0.9  1 

24.5 

50.84     .10 

54.4    0.1 

32.10    .31 

49.1     9.0 

6.04     .19 

60.6    0.8 

31.26     .16 

31.5    0.9  1 

Deo.  4.5 

50.97    .11 

54.3    0.9 

32.37    .99 

51.8    9.0 

6.21     .15 

61.5    0.8 

31.42    .14 

31.1      0.9 

14.5 

51.07  +.07 

54.1  -0.9 

32..54  +.19 

54.5  +9.0 

6.34  +.10 

62.3  +9.6 

31.54  +.10 

80  8-0.3 

24.4 

51.12  -KQS 

5:).9    0.9 

.32.61  +.09 

57.1     9.5 

6.42  +.05 

63.1     0.0 

31.62    .00 

30.5    0.3 

34.4 

51.13  -.01 

53.7  -0.9 

32.58  -.00 

59.5  +9.4 

6.46    .00 

63.8  +«.7 

31.66 +.09 

30.2  -0.3 1 

FIXED  STARS,  1893. 
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APPABBNT  PliACBS  FOB  THB  UPPEK  TRANSIT  AT  WASHINGTON. 

Solv 

Date. 

a  Aarin. 
(CaptUa.) 

fi  Ononis. 

(3  Tauri. 

Groombridgo  966. 

Blibt 

DeoHMtton 
HortlL 

BlfM 

DeoUiuitloii 

Right 

DmIIhaUod 
North. 

BIgbt 

AMMIAiOtl. 

DeoliiiAtloii 
North. 

b     m 
5     6 

+45  &3 

ll       HI 

5    9 

O          1 

-  8  19 

h     m 

5  19 

+28  30 

h     m 

5  25 

+74  58 

(Dm.30.4) 

47.97  +.68 

99.3  +1.5 

• 

96.69  +.09 

98.8  -1.8 

• 

39.39  +.06 

67.8  +0.5 

■ 
98.84  +.08 

31.0  49.8 

Jan.   9.4 

47.98  -.09 

30.7    1.6 

96.69  -.09 

30.3    1.6 

39.69    .00 

68.3    0.5 

98.77  -.16 

33.8    9.7 

19.4 

47.99     .06 

39.0    1.9 

96.65    .08 

31.6    1.9 

39.40  -.05 

68.7     0.6 

98.55     .80 

36.6     9.5 

99.4 

47.89     .13 

33.1     1.0 

94.37     .10 

39.7    1.0 

39.33     .00 

6iK  1     0.6 

98.17     .66 

38.7    9.1 

Feb.  8.3 

47.66     .18 

34.0    0.7 

96.95    .13 

3:).6    0.6 

39.99     .13 

69.5    0.3 

97.66     .68 

60.6     1.7 

16.Z 

47.40  -.91 

.34.6  +0.6 

96. 1 1  -.15 

36.9  -0.5 

39.08  -.18 

69.7  +0.9 

97.06  -.85 

69.0  +1.9 

98.3 

47.93     .93 

34.9  +0.1 

93.96     .17 

36.6  -0.9 

31.91     .18 

69.8  +0.1 

96.35     .71 

63.0     8.7 

Miir.l0.t2 

46.99     .94 

34.9  -0.9 

93.77     .17 

36.7     0.0 

31.73    .19 

69.8  -0.1 

95.69     .76 

43.3  +0.1 

90.9 

40.75     .93 

34.6    0.5 

93.60    .16 

36.6  +0.9 

31.54     .18 

69.7     0.9 

96.88     .79 

43.9  -0.6 

30.9 

46.59     .91 

.34.0     0.7 

93.44     .15 

34.9    0.5 

31.36     .16 

69.6     0.3 

94.18     .87 

49.5     0.9 

Apr.  9.9 

46.33  -.18 

33.1  -0.9 

93.99  -.18 

33.5  +0.8 

31.91  -.16 

69. 1  -0.6 

93.54  -.58 

41.3-1.6 

19.1 

46.17     .13 

39.1     1.1 

9:1.17     .10 

39.7     1.0 

31.08    .10 

68.7     0.4 

99.99     .68 

39.7     1.8 

99.1 

40.06     .08 

30.9     1.9 

93.09     .06 

31.5     1.9 

31.00     .08 

68.9    0.4 

99.56     .86 

37.7     9.1 

Muy  9.1 

46.01  -.08 

99.6     1.3 

93.05  -.89 

30.9    1.6 

30.96  -.09 

67.8    0.4 

99.96     .99 

35.4     9.3 

10.1 

46.03  •I-.04 

98.3     1.3 

93.C5  +.09 

98.7     1.6 

30.97  +.03 

67.6     0.6 

99. 1  i  -.07 

39.9    9.5 

99.0 

46.10 -h.lO 

97.0  -1.3 

93.09  +.08 

97.0  +1.8 

31.09  +.08 

67.0  -0.3 

99.19  +.68 

30.4  -9.8 

Jituo  8.0 

46.94     .16 

95.7     1.9 

93.17     .10 

95.9    1.8 

31.13     .13 

66.7     0.9 

99.98     .93 

97.7    9.8 

18.0 

46.43     .99 

945     1.1 

93.30     .16 

93.9    9.0 

31.98    .17 

66.5  -0.1 

99.60     M 

95.9    9.5 

97.9 

46  67     .97 

93.5    0.9 

93.66    .18 

91.9    9.0 

31.48    .91 

66.5    8.0 

9:1.05     M 

99.8    9.3 

July  7.9 

46.97     .31 

99.7     0.7 

93.66    .91 

19.9    9.0 

31.71     .96 

66.5  +0.1 

93.66     .86 

90.5    9.1 

17.9 

47.30  4-.36 

99.0-0.6 

93.89 +.94 

17.3  +1.9 

31.98 +.98 

66.6  •frO.9 

96.35  +.78 

18.5  -1.8 

97.9 

47.67     .38 

91.6     0.3 

94.16     .98 

15.5    1.7 

39.97     .30 

66.8    0.9 

95.15     .86 

16.8    1.5 

Aug.  6.8 

48.06     .40 

91.3-0.1 

94.4 1     .96 

13.9     1.5 

39.58     .38 

67.1     0.8 

96  05     .88 

15.4     1.9 

16.8 

48.47     .41 

91.3     0.0 

94.70     .90 

19.5     1.3 

39.91     .33 

67.4     0.8 

97.01     .88 

14.4     8.8 

96.8 

48.89    .69 

91.6  +0.9 

94.99     M 

11.6     1.0 

33.95     .36 

67.8    0.4 

98.09  1.83 

13.7  -0.6 

Sept.  6.8 

49.31  «f.6l 

91.7+0.6 

95.98 +.80 

10.6  +0.8 

33.59 +.34 

68.9  +0.6 

99.07+1.86 

13.5    0.0 

15.7 

49.74     .69 

99.9     0.6 

95.08    .80 

10.9  +0.9 

33.94     .36 

68.6    0.6 

30.13  1.08 

13.6  +0.6 

95.7 

50.16     .61 

99.8    0.7 

95.87     M 

10.  i  -0.1 

34.98     .36 

69.0    0.6 

31.19  1.06 

16.9     0.7 

Oct.    5.7 

60.58     .60 

93.6    0.9 

96.16     M 

10.4     0  5 

34.61     .33 

69.6     8.6 

39.93  1.09 

15.1     1.1 

15.6 

50.97     .88 

96.5    1.0 

96.43     M 

ll.l     0.8 

34.94     .88 

6SI.7    8.4 

33.93     .88 

16.4     1.5 

95.6 

51.34  +.80 

95.6  +1.1 

96.68 +.96 

I9.i  -1.1 

35.95 +J8 

70.1  +0.6 

36.17  +.91 

18.1  +1.9 

Nov.  4.6 

51.69     .83 

96.8    1.3 

96.99    .98 

13.3     1.6 

35.54     M 

70.6     0.6 

35.06     M 

90.1     9.9 

14.6 

59.00     .99 

98.9    1.6 

97.13    .90 

16.8     1.8 

35.81     .95 

70.8    0.6 

35.81     .^ 

99.5    9.5 

94.5 

59.97     J5 

99.6    1.6 

97.31     .17 

16.5     1.7 

36.04     .98 

71.9    0.6 

36.66     .58 

95.1     9.7 

Deo.   4.5 

59.50     .98 

31.0     1.5 

97.46    .18 

18.9    1.7 

36.94     .18 

71.6     0.6 

36.99    .66 

97.9    9.8 

14.6 

59.07  +.16 

39.6  +1.0 

97.57  +.08 

90.0  -1.7 

36.40  +.14 

79.0+0.6 

37.36 +JW 

30.8+9.8 

94.5 

rrij.78     .06 

36.1     1.5 

97.64 +>UI5 

91.7    1.6 

36.51     .00 

79.4     8.5 

37.57  +.18 

33.7    9.9 

34.4 

59.84  +.09 

35.5  +1.6 

97.67    .00 

93.3  -1.6 

36.58  +.04 

79.9  +0.5 

37.69  -.03 

36.6+9.8 

FIXED  STARS,  1€08. 


APPAXEHT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHXHTCPIOlf. 

A  Ononis. 

a  Loporis. 

c  Ononis. 

aColnmlMi. 

Solar 
Date. 

Siffbt 
Aaeanakm. 

DeoUnactoo 

BIcht 
AaMDBlon. 

Deollii«lto& 
SottOL 

ftaSSriflii 

DMUnattoB 

0V1HM. 

Blgfct 

DeeUnatlMi 

h     tn 

5  26 

0          1 

-  0  22 

b     m 

5  27 

-  0       ' 

-17  58 

h     m 

5  80 

O              1 

-  1  16 

h     m 

5  35 

O          1 

-84    7 

(Deo.30.4) 

a 
33.14  4-:04 

38.6  -l.S 

a 
61.56  4-.09 

64!o  -4.1 

a 
47.77  *f.04 

69*4  -1.3 

a 
47.75  4.01 

51.0  -9.8 

Jftu.   0.4 

33.10     .00 

.39.7     1.1 

61.56 -.09 

56.0     1.0 

47.80    .00 

70.6     K9 

47.73  -.04 

53.7     9.5 

19.4 

3;).  14  -.04 

40.8     l.O 

61.59     .06 

57.8    1.7 

47.78  -.04 

71.7     1.0 

47.66    .69 

56.1     9.9 

29.4 

:)3.08     .06 

41.6    0.8 

61.44     .10 

59.3    1.4 

47.79     .08 

79.6    0.8 

47.55    .14 

58.1      1.9 

Feb.  6.3 

39.98     .18 

49.3    0.0 

61.39     .13 

60.5    1.1 

47.69    .11 

73.3    0.6 

47.39     .18 

50.8    1.5 

18.3 

39.85  -.14 

49.8  -0.4 

61.17 -.16 

61.4  -0.7 

47.49  -.14 

73.8  -0.4 

47.90  -.91 

61.0  -1.0 

98.3 

39.70     .10 

43.9  -0.9 

60.99     .16 

69.0  -0.4 

47.34     .16 

74.9  -0.9 

46.98     .93 

61.8    0.6 

Miir.  10.^2 

39.53    .17 

43.3    0.0 

60.81     .19 

69.3    0.0 

47.17     .17 

74.4     0.0 

46.74     .94 

69.9  -0.1 

20.2 

39.36     .16 

43.3  40.1 

60.61     .18 

69.9  40.3 

47.00     .17 

74.4  40.1 

46.51     .93 

69.1  40.3 

30/2 

39.90     .10 

43.1     0«S 

60.43     .17 

61.7     0.6 

46.84     .16 

74.1     0.3 

46.97     .99 

61.6    0.8 

Apr.   9.3 

39.06  -.13 

49.7  40.5 

60.97  -.16 

6C.9  40.9 

46.60  -.14 

73.7  40.5 

46.06  -.90 

60.6  41.9 

19.1 

31.94     .10 

49. 1     0.7 

60.13     .19 

59.9     1.9 

46.57     .11 

73.9    0.7 

45.87     .17 

59.9     1.6 

99.1 

31.85     .07 

41.4     0.8 

60.09     .00 

58.5     1.5 

46.48     .07 

79.4     0.9 

45.79     .18 

57.5     1.0 

Bliiy  9.1 

31.80  -.08 

40.5     1.0 

59.95     .06 

56.9     1.6 

46.43  -.03 

71.4     1.0 

45.60     .00 

55.4     9.9 

19.1 

31.79  -h.Ol 

39.4     1.9 

58.99  -.01 

55.0     9.0 

46.41  4.01 

70.3     1.9 

45.54  -.06 

53.0     9.5 

99.0 

31.89 -f.  06 

:t8.9  4-1.3 

59.93  4'.03 

59.9  44.9 

46.45  4.06 

69.0  4.1.3 

45.51     .00 

50.3  49.7 

Jaue  8.0 

31.90     .10 

36.8     J. 4 

59.99     .08 

50.7    9.3 

46.59     .00 

67.6    1.4 

45.54  4.05 

47.5    9.0 

18.0 

39.09    .14 

35.3     1.5 

60.09     .19 

48.4     9.4 

46.63     .18 

66.9    1.5 

45.69     .10 

44.6     9.0 

98.0 

89.18    .17 

33.8    1.5 

60.93     .16 

46.0    9.4 

46.78     .17 

64.6     1.6 

45.74     .14 

41.6     30 

Jnly  7.9 

39.36    .90 

39.9    1.5 

60.4 1     .19 

43.6    9.3 

46.97     .90 

63.0    1.6 

45.90     .18 

38.7     9.0 

17.9 

39.58  -¥.93 

30.7  41.5 

60.69  4>.99 

41.4  4^.9 

47.18  4.93 

61.4  41.5 

46.10  4  J8 

35.9  49.7 

97.9 

39.83     .90 

99.3     1.4 

60.85     .95 

39.9    9.0 

47.49     .95 

60.0     1.4 

46.34     .85 

33.3    9.5 

Aug.  6.8 

38.09     .97 

97.9     1.3 

61.11     .97 

87.3     1.6 

47.68     .97 

68.6     1.3 

46.60     .98 

31.0     9.9 

16.8 

33.37     .96 

96.7    1.1 

61.39     .96 

35.7     1.5 

47.96    .96 

57.4     1.1 

46.89    .30 

99.0     1.8 

96.8 

38.66     .99 

96.8    0.9 

61.68     .99 

34.4     1.1 

48.95     .99 

56.4    0.0 

47.90     .31 

97.5     1.3 

tSopt.  6.8 

33.95  -f  .90 

96.1  40.6 

61.97  4-.30 

33.6  40.7 

48.54  4.99 

65.7  40.6 

47.59  4.88 

96.5  4«.8 

15.7 

34.95     .SO 

94.6  -fO-S 

69.27     .30 

33.1  40.9 

48.84     .30 

55.3  40.3 

47.84     .39 

96.0  40.9 

95.7 

34.55     .90 

94.5    0.0 

69.57     .30 

33.1  H).9 

49.13     .90 

55.9    0.0 

48.17     .» 

96.0  -0.3 

Oct.    6.7 

34.84     .80 

94.7  -0.3 

69.87     .99 

38.6    0.7 

49.43     .90 

55.4  -0.3 

48.49     .31 

96.6    0.9 

15.7 

35.19    .97 

95.9    0.6 

63.15     .96 

34.5     1.1 

40.71     .96 

55.9    0.6 

48.80     .30 

97.8    1.4 

95.6 

35.39  •f.90 

95.9  -*«.6 

63.49  4-.96 

35.8  -1.5 

49.98  4^96 

66.7  -0.9 

49.09  4.98 

99.5  -1.0 

Nov.  4.6 

35.64     .94 

96.9     1.0 

63.67     .94 

37.4     1.8 

60.94     .94 

57.7     l.l 

40.36    .95 

31.6    9.3 

14.6 

85.87     .99 

98.0     1.9 

63.89     .91 

30.3    9.0 

50.47     .99 

58.9     1.3 

49.60     .99 

34.1     9.6 

94.5 

86.08    .19 

90.3    1.3 

64.09     .18 

41.5    9.9 

50.67     .19 

60.9    1.4 

49.80     .18 

36.8    9.8 

Dec.  4.5 

36.95     .15 

30.6     1.3 

64.25     .14 

43.7    9.3 

60.85     .16 

61.6    1.4 

49.96     .14 

89.7    9.9 

14.5 

86.88  4 .11 

39.0  -1.3 

64.37  4-.10 

46.0  -9.3 

50.99  4.19 

63.1  -1.4 

50.08  4.00 

49.7  -8.0 

94.5 

86.48    .07 

33.3    1.3 

64.45     .06 

48.3    9.9 

61.09     .08 

64.5    1.4 

60.14  4.04 

45.7    9.9 

84.4 

86.53  •I-.09 

34.6  -1.9 

64.48  4-.01 

50.4  Hi.O 

51.14  4.08 

65.8  -1.3 

50.16  -.01 

48.5  -8.7 
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• 

AFPABSWr  PI«AC8S  FOE  THB  UPPBB  TRANSIT  AT  WASHDV^KIOII. 

in 

aOriooit. 

V  Orionii. 

99  Comelop.  (H.) 

fi  Genuaonun. 

DMUMtteB 

North, 

Btgbft 
AaoMiaioo. 

DeolfBUloD 
North. 

Kigbi 
Awaoaioiu 

DMllnatloD 
North. 

b     m 

5  49 

o       t 

+  7  23 

b     m 

6     1 

+  14  46 

b     m 

6    7 

+eS  21 

b     m 
6    16 

+22**  34 

(Dec.30.6) 

93.47  ^jn 

iao^o.0 

98.50  4.00 

57I9  -0.4 

■ 

5.79  4.10 

39'.'5  40.7 

■ 
30.09  4.U 

1U3   0.0 

Jan.  9.5 

93.59 -•-.OS 

17.9    0.7 

98.66  4.04 

56.8    0.8 

5.81  4.00 

35.9    0.8 

30.17     .09 

11.4  40.1 

19.4 

93.53  -.00 

16.5    0.0 

98.68  -.01 

56.5    0.0 

5.77 -.10 

37.8    0.4 

30.91  4Jyi 

11.5     04 

99.4 

93.40    .00 

15.9    0.5 

90.65    .05 

56.3    OJ 

5.61     .90 

40.1     OJi 

30.19  -.90 

11.7     04 

Feb.  8.4 

93.40     .10 

15.5    0.4 

98.58    .00 

66.1  -0.1 

&34     M 

49.9    1.0 

30.13    .90 

11.0     04 

18.4 

93.99  -.13 

15.1  -0.3 

98.47  -.10 

56.1     0.0 

4.97  ^.41 

44.0  41.5 

3a09-..l9 

19.1  404 

S8.3 

93.15    .15 

14.9    0.0 

98.3:)    .15 

56.0    0.0 

4.53    .09 

45.3    1.1 

99.89    .10 

19.3     04 

Mar.  10.3 

».08    .10 

14.8  -0.1 

98.17    .17 

56.0    0.0 

4.03     .51 

46.1     0.8 

99.73    .17 

19.5    04 

90.3 

99.89    .17 

14.8  40.1 

98.00    .17 

66.1     0.0 

3.51     .09 

46.5  40.1 

99.55    .10 

19.6    0.1 

30.3 

99.65    .10 

14.9    0.0 

97.83    .10 

66.1  40.1 

9.99    .51 

46.3-0.4 

99.38    .17 

19.7  40.1 

Aiw.  9.8 

99.50  -.14 

16.1  40.3 

97.67  -.14 

66J9  40.1 

9.50  -r.47 

45.7-0.0 

99.91  -.15 

19.7    04 

19.9 

99.37    .11 

15.4     0.4 

97.54     .10 

56.3    0.1 

9.05    .41 

44.6    1.0 

99.07    .13 

19.7    04 

99.9 

99.98    .00 

15.8    0.5 

97.43    .09 

56.5    0.0 

1.68    J9 

43.1     1.0 

98.95    .10 

19.7  -0.1 

Miiy  9.9 

99.99  -.04 

16.4    0.0 

97.37    .05 

66.7    0.0 

1.40    .09 

41.3    1.9 

98.87    .00 

19.6    0.1 

19.1 

99.19    .00 

17.1     0.7 

97.34  -.01 

57.0    0.3 

1.99    .13 

39.9    OJi 

98.83  ^.00 

19.5  -0.1 

99.1 

99.91  4.04 

17.8  40.0 

97.35  4.00 

57.3  40.4 

1.15  -.90 

36.9-0.3 

98.63  4.00 

19.4    04 

Jaoe  8.1 

99.98    .00 

18.7     0.0 

97.41     .00 

57.8    0.5 

1.19  4.10 

34.5    0.4 

98.88    .07 

19.4    04 

I8U) 

99.38    .10 

19.6     1.0 

97.51     .19 

58.3    0.5 

1.34     Jl 

39.1     0.4 

98.97    .11 

19.4    04 

98.0 

99.59    .10 

90.6    1.0 

97.65    .15 

58.8    0.0 

1.60    .31 

99.7    0.4 

99.10    .10 

19.4  40.1 

Jaly  8.0 

99.70    .10 

91.7    1.0 

97.89    .10 

50.4    0.0 

1.97    .49 

97.4    0.3 

99.97    .10 

19.5    0.1 

18.0 

99.91  -^M 

99.8  41.0 

98.03  4.90 

60.0  40.0 

9.49  4.49 

95.9 -«.l 

99.48  4.00 

19.6  40.1 

97.9 

93.14     .04 

93.8    1.0 

98.96    M 

60.7    0.8 

9.96    .67 

93.9    1.0 

99.71     J5 

19.7    0.1 

Aag.  G.9 

93.40    .00 

94.8    0.9 

9&59    .97 

61.9    0.0 

3.57     .04 

91.5    1.0 

99.97    J7 

19.9    0.1 

16.9 

93.67    .00 

95.7    0.8 

98.79     .09 

61.8    0.5 

4.94     .70 

90.0    1.3 

30.95    JO 

13.0    0.1 

96.8 

93.96    .00 

96.4     0.8 

99.0!)     .90 

69.9    0.4 

4.96    .74 

18.8    1.9 

30.55    41 

13.1  40.1 

8opt.  5.8 

94.96  +.00 

96.9  40.4 

99.39  4.31 

69.6  404 

6.79  4.77 

18.0  -0.7 

30.86  4  J9 

13.9    04 

15.8 

94.56    M 

97.9  40.0 

99.70    .31 

69.8  40.1 

6.50    .79 

17.5  -0.3 

31.18    .93 

13.1     04 

95.8 

94.86    .00 

97.3    0.0 

30.01     .31 

69.8    0U> 

7.30    .09 

17.4    0.0 

31.51     .39 

13.1  -0.1 

Ooft.    5.7 

95.16    .90 

97.9  H>,9 

30.33     .31 

69.7-0.9 

8.11     .99 

17.6  40.4 

31.85    .99 

19.9    04 

15.7 

95.46    .00 

96.8    0.4 

30.64     .31 

09.4    0.3 

8.90     .78 

18.9    0.8 

39.18    .93 

19.7    04 

95.7 

95.75  ^M 

96.3 -O.0 

30.94  4.30 

69.0  -0.4 

9.67  4.70 

19.9  41.1 

39.50  449 

19.4  -04 

Nov.  4.7 

96.09    .00 

95.6    0.0 

31.93     .00 

61.5    0.5 

10.39    .70 

90.5     1.5 

39.89    41 

19.1     04 

14.6 

96.98    .04 

94.7    0.9 

31.51     .99 

60.9    0.0 

11.06     .04 

99.1     1.8 

33.11     .99 

11.7     04 

94.6 

96.51     .91 

93.7     1.0 

31.76     .09 

60.3    0.0 

11.67     .M 

94.1     0.1 

33.39    49 

11.4     04 

Deo.  4.6 

96.71     .10 

99.8    1.0 

31.98    .99 

59.7    0.0 

19.18    .40 

96.3    9.3 

33.64     .09 

11.9    04 

14.5 

96.87  4>.14 

9I.^^  -1.0 

39.16  4.10 

59.1  -0.8 

19.59  4.95 

98.7  40.5 

33.85  4.10 

11.0-0.1 

94.5 

97.00    .10 

90.8    0.0 

39.30    .10 

58.6    0.5 

19.89     .09 

31.3    0.0 

34.09    .14 

1QJ»  -0.1 

S4J^ 

97.08  4».00 

10.9  -0.0 

39.40  4.07 

58.1  -0.4 

13.07  4.11 

34.0  49.7 

34.14  440 

\Q3     04 

326 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WA8JUNQT0N. 

Mean 

Solar 
Date. 

a  Argfit. 
(Canopus,) 

y  Geminoram. 

a  Canifl  Majoris. 
(Sinus,) 

eCanis  Majoris. 

Right 
Aaoenaion. 

DeolinatioD 
&mth. 

Right 
AsoenalOD. 

North. 

Bight 
Atoension. 

DeoUnation 
South. 

Right 
Aaoenaion. 

DeoIlnatJon 
South. 

li     m 

6  21 

-52  37 

h     m 

6  31 

+  16  29 

h      m 

6  40 

-16  33 

h     m 

6  54 

—28  49 

(Deo.30.5) 

• 

36.61  -k-M 

68.9  -8.5 

■ 

32.65  4.19 

30.8  -0.4 

• 
27.04  +.10 

63.9  -9.4 

a 
26.32  +.10 

29.5  -9.0 

Jau.   9.5 

36.59  -.06 

72.3     3.3 

32.75     .07 

30.4     0.3 

27.12  4.05 

66.2    9.9 

26..39  +.05 

32.4     9.8 1 

19.4 

36.50     .19 

75.4     3.0 

32.79  4.08 

30.2     0.9 

27.14     .00 

68.3    9.0 

26.42     .00 

35.1     9.6 

29.4 

36.34     .10 

78.2    9.6 

32.79  -.03 

30.0  -0.1 

27.12 -.05 

70.2     1.8 

26.39  -.05 

37.6     9.3 

Feb.  8.4 

36.12    .95 

80.7     9.9 

32.74     .07 

30.0     0.0 

27.05     .09 

71.8     1.5 

26.31     .10 

39.7     9.0 

16.4 

35.85  -.90 

82.7  -1.7 

32.65  -.11 

30.0     0.0 

26.94  -.18 

73.1  -1.9 

26.18 -.14 

41.5-1.6 

'^8.3 

35.54     .98 

84.2    1.9 

32.52     .14 

30.0  40.1 

26.80     .16 

74.2    0.0 

26.02     .17 

43.0     1.9 

Mar  J  0.3 

35.20     .35 

85.2    0.7 

32.37     .16 

30.1     0.1 

26.63    .18 

74.9    0.5 

25.84     .19 

44.0     0.8 

20.3 

34.85     .96 

85.7  -0.9 

32.21     .17 

30.2    O.l 

26.45     .19 

75  2  -0.9 

25.63     .91 

44.7  -0.4 

30.3 

.34.49     .95 

85.7  40.9 

32.04     .16 

30.4     0.1 

26.26    .18 

75.3  +0.1 

25.41     .91 

44.9    0.0 

Apr.   9.2 

34.14  -.94 

85.1  40.8 

31.88 -.15 

30.5  40.1 

26.08  -.17 

75.0  +0.4 

25.20  -.90 

44.7  +0.4 

19.2 

33.82     .31 

64.1     1.3 

31.73     .13 

30.6    0.1 

25.91     .15 

74.5    0.7 

25.01     .19 

44.1     0.8 

29.2 

33.53     .97 

82.6    1.8 

31.61     .10 

30.8     0.9 

25.77     .13 

73.6     1.0 

24.83     .16 

43.2     1.9 

May  9.2 

33.27     .93 

80.6    9.9 

31.53     .07 

31.0     0.9 

25.65     .10 

72.4     1.3 

24.68     .13 

41.9     1.5 

19.1 

33.07     .18 

78.3     9.5 

31.47 -.03 

31.2    0.9 

25.57     .06 

71.0     1.5 

24.56     .10 

40.2     1.8 

29.1 

32.93  -.19 

75.6  44.8 

31.46  4.01 

31.4  40.9 

25.53  -.08 

69.4  +1.7 

24.48  -.06 

38.3+9.1 

Jnne  8.1 

32.84  -.66 

72.7    9.0 

31.49     .05 

31.7     0.3 

25.52  +.08 

67.6     1.0 

24.44  -.09 

36.1     9.9 

18.0 

32.81     .00 

69.5     3.9 

31.57     .09 

32.0     0.3 

25.55     .06 

65.6    9.0 

24.45  +.08 

33.7    9.5 

28.0 

32.84  -^M 

66.3     3.3 

31.68    .13 

32.3     0.4 

25.63     .00 

63.5    9.1 

24.49     .06 

31.2    9.0 

July  8.0 

32.94     .19 

63.0     3.3 

31.83    .16 

32.7     0.4 

35.73    .13 

61.4     9.1 

24.58    .10 

28.6    9.0 

18.0 

33.09  -f.lS 

59.7  43.9 

32.01  4.19 

33.1  40.4 

25.88  +.16 

59.4  +9.0 

24.70  +.14 

26.0  +4.5 

27.9 

33.29     .S3 

56.7     3.0 

32.22    .99 

33.5     0.4 

26.05    .10 

57.4     1.0 

24.86     .18 

23.5    9.4 

Ang.  6.9 

33.55     .98 

53.8    9.7 

32.46     .95 

33.9    0.3 

26.26    .99 

55.5     1.7 

25.05    .91 

21.2    9.9 

16.9 

33.85     .39 

51.4     9.3 

32.72    .97 

34.2    0.3 

26.48     .94 

53.9     1.5 

25.27     .94 

19.1     1.9 

26.8 

34.19     .36 

49.3     1.8 

33.00     M 

34.4     0.9 

26.73    .96 

52.6     1.9 

25.52     .96 

17.4     1.0 

Sept  5.8 

34.56  +.38 

47.8  41.9 

33.29  4.90 

34.5  40.1 

27.00  4.90 

51.6  +0.8 

25.79  +.98 

16.0  +1.9 

15.8 

34.96     .40 

46.9  40.6 

33.60     .31 

34.5  -0.1 

27.29     .90 

51.0  +0.4 

26.09    .90 

15.1     0.7 

25.8 

35.37     .41 

46.5    0.0 

33.91     .39 

34.3     0.9 

27.58     .30 

50.8    0.0 

26.39    .91 

14.7  +0.1 

Oct.    5.7 

35.78     .41 

46.8  -0.6 

34.23    .39 

34.0     0.4 

27.88     .30 

51.1  -0.5 

26.71     .39 

14.9  -0.4 

15.7 

36.19     .40 

47.8    1.3 

34.55     .39 

33.6     0.6 

28.18    .30 

51.8     0.9 

27.03     .39 

15.6    0.0 

25.7 

36.58  -¥.» 

49.4  -1.9 

34.87  4.31 

33.1  -0.6 

28.48  +.99 

63.0  -1.3 

27.36  +.31 

16.8  -1.4 

Nov.  4.7 

36.94     .35 

61.5    9.4 

35.18     .30 

32.5    0.6 

28.78    .90 

54.6     1.7 

27.66    .30 

18.5    1.9 

14.6 

37.27     .31 

64.1     9.8 

35.47     .98 

31.8    0.7 

29.05    .96 

66.4    9.0 

27.96     .98 

20.6    9.3 

24.6 

37.56     M 

57.1     ZS 

35.73     .96 

31.1      0.7 

29.30     .91 

58.6    9.9 

28.23     .95 

23.0    9.6 

Doo.  4.6 

.37.78    .90 

60.5    3.4 

36.00    .93 

30.4    0.7 

29.53     .91 

60.9     9.4 

28.47     .99 

25.8    9.8 

14.5 

37.95  4-.13 

64.0  -3.9 

36.22  4.19 

29.8  -0.6 

29.73  +.17 

63.4  -9.4 

28.67  +.18 

28.7  -9.9 

24.5 

38.04  +.06 

67.5     3.5 

36.39     .15 

29.2    0.5 

29.88     .13 

65.8     9.4 

28.83     .13 

31.7     3.0 

34.5 

38.07  -.01 

71.0  -3.i 

36.52  4.11 

28.8  -0.4 

29.98  +.06 

68.2  -9.3 

28.94  +.08 

34.6  -4.0 

FIXED  STARS,  1893. 
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APPASENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTOK. 

Mmb 

SoIat 
Date. 

6  Canis  Majoria. 

6  Geminoram. 

Piazzi 

Tii.  67. 

efl  Geminorani. 
(Cottar.) 

Bight 
Aaoenaion. 

DeeUnatlon 

Bight 
▲aoenaion. 

North. 

Bight 
Aaeensioii. 

DMliiiatlon 
Ifartk. 

Bight 
Afloebaiou. 

Deetlnfaloii 
North. 

h     m 

7     4 

-26  13 

h     m 

7  13 

+22  id 

h     m 

7  19 

+68  40 

h     m 

7  27 

+  32      7 

(Dfie.30.5) 

« 
3.43  +.11 

I7!l  -9.0 

44.84  +.17 

49.3  -«J 

a 
47.89  +  J4 

64.5  49 J 

47.49  +J0 

96.8 +0J 

Jan.  9.5 

3.59     .06 

19.9     9  7 

44.99     .19 

49.1     0.0 

48.11      .99 

67.0    9.6 

47.60    .14 

97.9    OJ 

19.5 

3.55  +.01 

99.5     9.5 

45.08     .06 

49.1  +0.1 

48.97  +.09 

69.6    9.6 

47.71     .00 

97.8    0.7 

99.5 

3.54  -.04 

91.9     9.3 

45.19 +.01 

49.3    0.9 

48.30  -.03 

79.9    9J 

47.77  +.08 

98.5    OJ 

Feb.  8.4 

3.48     .0% 

97.1     9.0 

45.10 -.04 

49.5    0.3 

48.90    .15 

74.7     9.4 

47.77  -.03 

99.3    0.8 

18.4 

3.37  -.13 

98.9  -1.6 

45.05  -.08 

49.8  +0.3 

47.99  -.96 

77.0  +9.9 

47.79  -.08 

30.1  +0J 

98.4 

3.99     .10 

30.3     1.9 

44.94     .19 

50.9    0.4 

47.68    J5 

79.0     IJ 

47.61     .19 

30.9    0.0 

IUr.10.3 

3.04     .16 

31.4     0.8 

44.81     .15 

50.6    0.4 

47.98     .49 

80.7     IJ 

47.47     .15 

31.7    0.7 

90.3 

9.85     .90 

39.1     0.5 

44.G5     .16 

50.9    0.3 

46.83    .47 

81.9    1.0 

47.31     .17 

39.3    0.6 

30.3 

9.64     .91 

39.4  -0.1 

44.48     .17 

51.9    OJ 

46.34     .40 

89.6  49J 

47.13     .18 

39.8    0.4 

Apr.  9.3 

9.44  -.90 

39.9  +0J 

44.31  -.17 

51.4  +0J 

45.85  -.40 

89.9    OJ 

46.94  -.18 

33.9  49.3 

19.9 

9.95    .16 

31.8    0.7 

44.15     .15 

51.6    OJ 

45.37    .48 

89.6-0  J 

46.76    .17 

33.3  +0.1 

99.9 

9.08     .16 

30.9    1.0 

44.01     .13 

51.7    0.1 

44.93     .41 

81.9    0.9 

46.60     .15 

33.3  -0.1 

Mfty  9.9 

1.93    .IS 

99.7    1.4 

43.90     .10 

51.8+0.1 

44.55    J6 

80.8    1.3 

46.47     .19 

33.9    OJ 

19.1 

1.81     .10 

98.9    1.7 

43.89     .06 

51.8    0.0 

44.94     J7 

79.9    1.7 

46.37     .08 

39.9    OJ 

99.1 

1.73 -.06 

96.4  +1 J 

43.78  -.09 

51.8    0.0 

44.09  -.18 

77.4  -9.0 

46.31  -.04 

39.5  -0.4 

Jane  8.1 

1.69  -.09 

94.3    9.1 

43.78  +.09 

51.7    OJ 

43.89  -.06 

75.9    9.9 

46.99    .00 

39.0    0.5 

l&l 

1.69 +.09 

99. 1     9.3 

43.81     .06 

51.7  -0.1 

43.86  +.09 

79.8    9.4 

46.39  +  J4 

31.4    0.6 

98.0 

1.73     .06 

19.7    9.4 

43.89     .10 

51.6    0.1 

43.93    .19 

70.3    9J 

46.38    .08 

30.7     0.7 

July  8.0 

1.81     .10 

17.3    9.5 

44.00     .13 

51.5    0.1 

44.10    Ji 

67.8    9J 

46.49     .19 

30.0     0.7 

18.0 

1.99  +.13 

14.9  •t«.4 

44.15  +.16 

51.4  -0.1 

44.37  +J1 

65.9 -9J 

46.64  +.16 

99.3  -0.7 

98.0 

9.07     .17 

19.4     9.3 

44.33    JO 

51.3    0.1 

44.79    .40 

69.7    9J 

46.89    JO 

98.5    0.7 

)Aag.  6.9 

9.96    .90 

10.1     9.1 

44.54     .99 

5i.l     OJ 

45.16    .40 

60.3    9.4 

47.03     JS 

97.7    OJ 

16.9 

9.47    .93 

8.1     1.8 

44.77     .94 

50.9    OJ 

45.68    .55 

58.0    9J 

47.97    J6 

96.9    OJ 

96.9 

9.71     .95 

6.5     IJ 

45.04     J7 

60.7    OJ 

46.97    Jl 

55.9    9.0 

47.55     .98 

96.1     OJ 

Sept  6.9 

9.97 +J7 

5.9  +1.1 

45.39  +J9 

50.3  -0.4 

46.91  +J7 

54.1  -1.7 

47.84  +  JO 

95.3  -OJ 

15.8 

3.96     JW 

4.3    0.6 

45.69    Jl 

49.9    0.5 

47.60    .71 

59.5    1.4 

48.16    J9 

94.5    OJ 

95.8 

3.56    .30 

3.9  +0.1 

45.93    J9 

49.4    0.6 

48.33    .75 

51.9    1.1 

48.49    J4 

93.6    OJ 

Oct.   6.8 

3.87    .31 

4.0  -0.4 

46.95    J3 

48.8    0.6 

49.10    .77 

60.3    OJ 

48.84     JO 

99.8    08| 

15.7 

4.18    JO 

4.6    0.9 

46.59     J4 

48.1    0.7 

49.88    .78 

49.7  -0.4 

49.91     J7 

99.0    0.8 

95.7 

4.60 +J1 

5.8  -1.4 

46.93  +.34 

47.4  -0.7 

60.67  +.78 

49.5    0.0 

49.58  +.97 

91.3  -0.7 

Nor.  4.7 

4.81     JO 

7.4     IJ 

47.96     J3 

46.6    0.7 

51.45    .76 

49.7  +«.4 

49.94     J7 

90.6    0.6 

14.7 

6.11     JO 

9.4    9J 

47.59    .39 

46.9    0.7 

59.90     .73 

50.4    OJ 

60.31     J8 

90.1     OJ; 

94.6 

5.39    J6 

11.8    9J 

47.91     .30 

45.9    0.7 

59.91     .66 

51.4     IJ 

60.66    J4 

19.6    OJ 

Dm.  4.6 

6.64    J6 

14.4    9.7 

48.90     J8 

44.5    0.6 

53.55    .61 

59.8    IJ 

50.99    Jl 

19.4  -OJ 

14.6 

5.86  +.19 

17.3  -9.8 

48.47  +J4 

44.0  -4.0 

54.19  +J9 

54.6  +1.9 

51.99  +J7 

19.3    OJ 

94.6 

6.09    .14 

90.9    9.9 

48.69    JO 

43.6    OJ 

54.60    .49 

56.7    9J 

51.54     J8 

19.4  +0  J 

34^ 

6.16  +.09 

93.1  -9.9 

48.87  +.10 

4.3.4  -OJ 

54.96  +J1 

59.1  +9J 

51.75  +.18 

19.7  +9.4 
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APPA«BKT  PIiAOHS  FOB^TUB  UPPEB  TSAN8IT  AT  WASSINGTON. 

HMD 

Solar 
Date. 

a  CanU  Minorit. 
(Procyon.) 

fi  Gemlnonmi. 
(Pollux,) 

^Gemi 

nonuD. 

3Uri»M«JoriB(H.) 

lUght 
Aaoan^on. 

DeoUmtton 
iTortA. 

Right 

Deotfoaitlni 
KortA. 

Bight 

Deeltefltkni 
Sora. 

Bight 
AmmmIoii. 

OMdtiMiftSon 

h     m 

7  83 

0          / 

+  5  29 

h     m 

7  38 

+28    16 

h     m 

7  46 

O           / 

+27    2 

h     m 

8    2 

+68  47 

(Deo.aO.5) 

■ 
42.88  4-.I7 

62'2  -1.3 

47.05  4-.90 

67.3  40.1 

• 

57.86  4-.91 

36.5    0.0 

• 

12.99  4-.46 

18.5  49.9 

Jan.   9.6 

43.03    .It 

60.9    1.9 

47.23    .16 

67.4    0.9 

58.05    .16 

36.6  40.1 

13.38    .33 

20.8     9.4 

19.6 

43.13     .07 

59.8    1.0 

47.35     .10 

67.7    0.4 

58.18    .10 

36.8    0.3 

13.65    .90 

23.3     9  5 

29.6 

43.17  -f.Ot 

58.8    0.8 

47.42  4-.04 

68.2    0.6 

58.25  4.05 

37.2    0.4 

13.79  4.07 

25.9     9.0 

Feb.  8.4 

43.17  -.Ot 

^    58.1     0.8 

47,43  -.01 

68.8    0.0 

58.27    .00 

37.7    0.6 

13.80  -.06 

28.5    9,0 

18.4 

43.13  -.W 

57.5  HI.5 

47.39  -.08 

69.4  40.7 

58.24  -.06 

38.3  4O.0 

13.69  -.17 

31.0  49.4 

38.4 

43.04    .10 

57.1     0.3 

47.30     .11 

70. 1     0.7 

58.16    .00 

38.9    0.8 

13.46     .97 

33.3    9.9 

Msr.  10.3 

42.92    .19 

56.0  -0.9 

47.17     .14 

70.8    0.8 

58.04     .13 

39.6    0.0 

13.14     .98 

35.4     1.9 

S0.3 

42.78    .15 

56.8    0.0 

47.02    .10 

71.4     0.6 

57.90     .10 

40.2    0.6 

12.74     .48 

37.0     1.6 

ao.3 

42.62    .19 

56.8  40.1 

46.a5     .17 

71.9    0.4 

57.73    .17 

40.7    0.4 

19.29     Al 

38.3    1.0 

Apr.   9.3 

42.46  -.15 

57.0  40.9 

46.67  -.17 

72l3  +0.3 

57.56  -.17 

41. 1  40.3 

11.80 -.40 

39.0  40.6 

19.2 

42.31     .15 

57.3     0.3 

46.50     .18 

72.5  40.9 

57.39    .10 

41.4     0.9 

11.32     .48 

39.3    0.0 

29.2 

42.17     .13 

57.6     0.4 

46.34     .14 

72.0    0.0 

57.24     .14 

41.6  40.1 

10.85     .45 

39.1  -0.6 

Hay  9.2 

42.05    .10 

58.1     0.6 

46.21     .19 

72.6  -0.1 

57.11     .11 

41.7     0.0 

10.42    .40 

38.4     0.9 

19.2 

41.97     .07 

58.6    0.0 

46. 1 1     .06 

72.5    0.9 

57.00     .06 

41.6-0.1 

10.05     .34 

37.2     1.9 

29.1 

41.91  -.04 

59.2  40.8 

46.05  -.04 

72.3  -0.3 

56.93  -.06 

41.4  -0.9 

9.74  -JM 

35.7  -1.7 

Jane  8.1 

41.88 -.01 

59.9    0.7 

46.02  -.01 

72.0     0.4 

56.90  -.01 

41.2     0.3 

9.53    .17 

33.8    9,0 

18.1 

41.89  «f.03 

60.6    0.7 

46.03  4.09 

71.6     0.4 

56.91  4-.09 

40.0     0.4 

9.40  -.08 

31.0    9.3 

28.0 

41.94     .08 

61.4     0.8 

46.08    .07 

71.1     0.6 

66.95    .08 

40.5    0.4 

9.36  4-.01 

29.2    9.6 

July  &0 

42.02    .10 

62.2    0.8 

40.17    .11 

70.6     0.6 

57.04     .10 

40.1     0.4 

9.43    .11 

26.6    9.8 

18.0 

42.13  4.1S 

63.0  40.8 

46.30  4.14 

70.1  -0.8 

57.16  4-.14 

39.6  -0.5 

9.58  4-.90 

23.9-9.7 

28.0 

42.28    .16 

63.7    0.7 

46.47     .18 

69.5     0.8 

67.31     .17 

39.0     0.6 

9.83     .99 

21.2    9.7 

Aug.  6.9 

42.45    .18 

64.4     0.0 

46.66    .91 

68.9    0.0 

57.50     .90 

38.4    0.8 

10.16     .38 

ia5    9.7, 

16.9 

42.64     .SI 

64.9    0.5 

46.88    .94 

68.2    0.7 

57.71     .98 

37.8    0.7 

10.58     .48 

15.8    9.8 

26.9 

42.86    .S3 

65.3    0.3 

47.13     .96 

67.5    0.7 

67.95     .96 

37.1     0.7 

11.07     .63 

18.3    9.6 

1 

Sept  6.9 

43.11  -fJB 

65.5  40.1 

47.41  4'.90 

66.7  -0.8 

68.22  4.98 

36.3  -0.8 

11.63  4.60 

10.9  -9.3 

16.8 

43.37    .97 

65.4  -0.9 

47.71     .31 

65.9    0.8 

58.51     .30 

35.5    0.8 

12  26     .86 

8.8     9.0 

26.8 

43.65    .99 

65.1     0.4 

48.02     .33 

65.1     0.0 

58.82    .99 

34.6    0.0 

12.94     .70 

6.9    1.7 

Oct.   6.8 

43.95    .30 

64.6     0.8 

48.36     .34 

64.2    0.9 

59.15    .34 

83.7    0.0 

13.66    .74 

5.3     1.4  • 

1 

16.7 

44.25     .81 

63.8    0.0 

48.70     .36 

63.3    0.9 

69.49    .35 

32.7    1.0 

14.42    .77 

4.1     1.0 

25.7 

44.66  4.31 

62.8  -1.1 

49.06  ••-.38 

62.5  -0.9 

69.84  -I-.36 

31.8-1.0 

16.21  4-.79 

3.2  -0.6 1 

Nov.  4,7 

44.88    .31 

61.6    1.3 

49.42    .38 

61.6    0.8 

60.20    .36 

30.8    0.9 

16.00    .79 

2.8  -0.9 

14.7 

45.19     .30 

60.2    1.4 

49.77     .36 

60.8    0.7 

60.55    .35 

30.0    0.8 

16.78    .77 

2«8  40.9 

24.0 

46.49    .90 

58.7    1.5 

50.12     .33 

60.2    0.0 

60.90    .34 

29.2    0.7 

17.54     .73 

3.2    0.8 

Dec.  4.6 

45.77     .97 

57.2    1.5 

50.44     .91 

59.7    0.4 

61.23    .91 

2a6    0.8 

18.25    .06 

4.1     1.1 

14.6 

46.02  -»-.94 

55.7  -1.6 

50.74  4-.98 

59.3  -0.3 

61.53  +.98 

28.1  -0.4 

18.90  4.00 

5.4  +1.6 

24.6 

46.24     .90 

54.2    1.4 

50.99     .94 

59.1  -0.1 

61.79    .94 

27.8-0.9 

19.46    iOl 

7.1     1.9 

34.5 

46.42  4.15 

52.8  -1.3 

51.21  -I-.IO 

59.1  40.1 

62.01  4.90 

27,7    0.0 

19.93  +.41 

9.3  49.3 

¥IXEJ>  STARS,  1893. 


328 


AFrAJOsnr  places  vob  thb  ufpsb  tsumxst  at  wasbdwwok. 

15  Argfts  (p) 

i            If  Cencri. 

c  Hjdra. 

Vtm. 

Kfajoris. 

Ham 
8olv 
Dat«. 

Bight 

DMlflMll»tt 

Somtk, 

TOtiht 

Sorth. 

Right 

DMliMtta 

Xortk, 

Bight 
AaoensioB. 

Deeltniitloii 
N<»ik, 

b      in 

6    2 

-28  69 

b     m 

8  26 

+20  48 

h     m 

8  41 

O          1 

+  6  48 

b      ni 

8  51 

+48**  27 

(Deo.30.6) 

• 
60.05  -i-.is 

36.3  -9.0 

38il9+JM 

lo'o  -8.8 

8 

7.95  +.98 

44.9  -1.6 

• 

54.17 +.35 

Z»J^  +8.8 

Jan.  9.5 

60.90    .13 

30.1     9.8 

88.31     .19 

16.1     0.4 

7.40     .19 

43.5     1.3 

54.49     .98 

40.1     1.1 

19.5 

60.30    .08 

41.9    9.7 

39.48    .14 

17.7  -0.9 

7.69     .14 

49.9    1.1 

54.74    .91 

41.8     1.4 

99.5 

60.35  -«-.(» 

44.5    9.8 

39.59    .88 

17.7     0.0 

7.74     .09 

41.3    8.8 

54.99     .14 

49.8     1.8 

Feb.   a.5 

60.35  -.09 

46.9    9.9 

39.65  +.88 

17.7  +0.9 

7.81  +.84 

40.5    0.7 

55.09  +.07 

44.5     1.7 

I8w4 

€0.30  -.07 

48.9  -1.9 

39.66 -.09 

18.0  +4I.3 

7.89  -U» 

30.9  -0.5 

55.06    .08 

46.3  +1.8 

9^4 

60.91     .11 

50.7     1.8 

39.69    .08 

18.4     0.4 

7.79     .08 

30.5    0.3 

55.09  -.07 

48.1     1.8 

Msir.19.4 

60.08    .14 

59.1     1.3 

39.53    .10 

18.9    8.5 

7.79     .06 

39.3  -0.1 

54.91     .18 

49.8     1.7 

90.4 

60.99     .17 

53.9    0.0 

39.49    .13 

19.4     0.5 

7.69     .11 

39.9    0.0 

54.77     .17 

51.4     1.5 

30.3 

59.74     .18 

5:^.9     0.5 

39.98    .15 

10.9     8.5 

7.49    .U 

39.3  +0.9 

54.58     .98 

59J)     1.3 

Apr.  9.3 

50.68  —.18 

54.3  -8.9 

39.13  -.18 

90.4  +8.6 

7.36  *.I4 

39.6  +0.3 

54.36  -  J9 

54.0  +1.0 

19.3 

60.37     .18 

54.3  +0.9 

31.97     .15 

90.9    0.4 

7.99    .14 

38.9     8.3 

54.13     .98 

54.6    0.7 

99.8 

50.90     .17 

53.9    0.8 

31.83     .14 

91.9     8.3 

7.08    .18 

40.3    8.4 

53.91     .99 

55.3  +0.3 

May  9.9 

60.04     .18 

53.1     8.0 

31.69    .19 

91.6    0.3 

6.95    .19 

40.7    8.6 

53.69     .00 

55.5    0.0 

19.9 

58.91     .19 

59.1     1.9 

31.58    .10 

91.8    0.9 

6.84     .10 

41.9     0.6 

53.49     .18 

55.3  -0.3 

99.9 

5a80-.00 

50.8  +1.6 

31.49  -.87 

91.9  +0.1 

6.75  -.08 

41.7+0.5 

53.33  -.16 

54.8  -0.7 

Jitno  8.1 

S8.79     .08 

49.9     1.7 

31.44     .04 

99.0    8.0 

6.68    .08 

49.3     0.8 

53.90     .11 

53.0     1.0 

18.1 

58.67  -.OS 

47.3     1.8 

31.41  -.01 

99.0    0.0 

6.65  -UK 

49.9     0.6 

53.11     .08 

59.8     1.9 

98.1 

58.66    .00 

45.3    9.0 

31.49  +.09 

91.9-0.1 

6.64  +.01 

43.5    0.6 

53.07  -.88 

51.4     1.4 

Jaly  8.1 

88.69  +.04 

43.9    9.1 

31.46    .08 

91.6    8.9 

6.67     .04 

44.1     0.8 

53.07  +.09 

49.8     1.7 

18.0 

56.75  +.08 

41.0  +9.9 

31.54  +.00 

91.6-0.9 

6.79  +.07 

44.0  +0.5 

53.13 +.07 

48.1  -i.9 

98.0 

58.84     .11 

38.8    9.1 

31.64     .19 

91.3     8.3 

6.80    .10 

45.1     0.4 

53.99    .19 

46.9     9.0 

Aag.  7.0 

58.96    .14 

36.7     9.0 

31.78     .15 

90.9     8.4 

6.91     .19 

45.5    0.3 

53.30    .18 

44.1     9.1 

17.0 

60.19     .17 

34.8    1.8 

31.95     .18 

90.4     8.6 

7.05     .15 

45.7  +0.9 

58.54     .98 

49.0     9.1 

98.0 

50.31     .98 

33.1     1.8 

39.14     .91 

19.8    0.8 

7.99     .18 

45.9    0.0 

58.77     .94 

39.9    9.1 

8«pt.  5.9 

60.53  -^M 

31.7  +1.9 

39.36  +.98 

19.1  -0.8 

7.41  +.91 

45.8  -8.9 

54.03  +.98 

37.7  -9.1 

15.9 

59.78    .98 

30.7     0.8 

39.61     .98 

18.3    0.8 

7.63     .98 

45.5    0.4 

54.34     .38 

35.6    9.1 

95.8 

60.05    .98 

30.1  +0.4 

39.68    .98 

17.3    1.0 

7.87     .98 

45.0    0.8 

54.68    .38 

33.5    9.0 

Oot.    6.8 

60.34     .30 

30.0  -O.I 

33.18     .88 

16.9    1.1 

8.14     .98 

44.3     0.8 

55.06     .38 

31.6     10 

15.8 

60.65     .31 

30.4    0.8 

33.49     .88 

15.1     1.9 

8.43     .80 

43.3     1.1 

55.47     .49 

99.8    1.7 

95.8 

60.97  +.80 

31.3  -1.1 

83.89  +.34 

13.8  -1.9 

8.74  +.81 

49.1  -1.3 

55.90  +.44 

98.1  -1.5 

Not.  4.7 

61.99     .88 

39.6    1.8 

34.16     .84 

19.5     1.3 

9.06     .39 

40.7     1.5 

56.35     .48 

96.7     1.3 

14.7 

61.69     .80 

34.4    9.0 

34.51     .88 

11.9     1.3 

9.38    .89 

39.9    1.6 

66.89    .48 

95.6    1.0 

94.7 

61.93     .81 

36.6    9.8 

34.86     .84 

10.0     1.9 

9.71     .39 

37.5    1.7 

67.98     .48 

94.7    0.7 

Deo.  4.7 

09.93     .98 

39.1     9.8 

36.19     .88 

8.9     1.1 

10.03     .81 

35.8    1.7 

57.74     .44 

94.3  -0.8 

14.6 

09.49 +JB 

41.8-0.8 

35.51  +.80 

7.9  -0.8 

10.83  +.99 

34.1  -1.7 

58.17  +.« 

94.9  +0.1 

94.6 

09.79     .H 

44.7    9.9 

35.79     ja 

7.0     0.7 

10.61     M 

39.5    1.8 

58.57     .88 

94.5    0.6 

84.6 

09.99  +.18 

47.6  -9.0 

36.04  +.98 

6.4  -0.6 

10.85  +.99 

30.9  -1.0 

58.99  +.83 

95.1  +0.8 
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AFPAKENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

• 

a^UrsoB 

Majoris. 

K  Canori. 

« ArgiU. 

1  Draconii  (H.) 

Mean 
SoUur 
Date. 

Bight 
AiMwnilon. 

Deolinatloii 

Rlffht 
Aaoension. 

I>eoliiiatlon 
Ifarth. 

Bight 
AAoenaion. 

DeoUnation 
South. 

Bight 
AsottiBion. 

DMslination 
Korth. 

ll     111 

9    0 

+67  33 

h     m 

9     1 

o        / 

+  11     6 

h     m 

9  14 

-58  49 

h     m 

9  21 

O           t 

+81  47 

(Deo.30.6) 

8 

61.29  +.55 

62.8  +1.5 

B 

57.75  +.85 

58.8  -1.3 

• 

14.64  +.31 

1/ 

16.9  -3.5 

a 
56.78+1.39 

49.3  +M 

Jan.  9.6 

61.79     .45 

64.6    1.9 

57.99     .81 

67.6    l.l 

14.82    .84 

19.6     3.7 

58.04  1.14 

61.4     8.8 

19.6 

62.19     .34 

66.7    8.8 

58.18     .18 

56.5    0.9 

15.01     .18 

23.3    3.8 

59.05    .87 

53.8     8.8 

29.5 

62.47     .» 

69.0    8.4 

58.32     .11 

55.7    0.7 

15.13  +.07 

27.1     3.8 

59.78     .56 

56.6     8.6 

Feb.  8.5 

62.63  -I-.IO 

71.6    8.8 

58.4 1     .08 

55.1     0.5 

15.16 -.01 

30.9     3.7 

60.20  +.87 

59.6     3.0 

18.5 

.62.66  -.09 

74.2  +8.8 

58.45  +.01 

54.7  -0.3 

15.11  -.00 

34.5  -3J( 

60.31  -.04 

62.6  +3.0 

28.4 

62.58    .13 

76.8    8.5 

58.44  -.03 

54.6  -0.1 

14.99     .18 

37.9     3.8 

60.11      .34 

65.6    8.9 

Mar.  10.4 

62.39     .83 

79.2    8.3 

58.39     .07 

54.6  +0.1 

14.80     .89 

41.0     8.9 

59.62     .81 

68.4     8.7 

20.4 

62. 1 1     .31 

81.4     8.0 

58.30     .10 

54.8    0.8 

14.55     .97 

43.8     8.5 

58.88     .85 

70.9    8.4 

30.4 

61.76     .38 

83.2     1.8 

58.19     .18 

55.0     0.3 

14.25     .31 

46.1     8.1 

57.92  1.04 

73.1     8.0 

Apr.   9.3 

61.35  -.43 

84.7  +1.8 

58.06  -.13 

55.4  +0.4 

13.92  -.34 

47.9  -1.8 

56.79-1.18 

74.8  +1.5 

19.3 

60.91     .44 

85.6    0.7 

57.02     .14 

55.8    0.4 

13.57     .38 

49.3     1.1 

55.55  1.97 

76.0    0.9 

29.3 

60.47     .44 

86.1  +0.8 

57.79     .13 

56.2    0.4 

13.21     .38 

50.2    0.8 

64.24   1.31 

76.6  +0.3 

May  9.3 

60.03     .48 

86.1  -0.8 

57.66     .18 

56.7    0.5 

12.84     .36 

50.5  -0.1 

62.93  1.89 

76.7  -0.9 

19.2 

59.63     .38 

85.6    0.7 

57.54     .10 

57.2    0.4 

12.49     .34 

50.4  +0.4 

51.66  1.98 

76.2    0.8 

29.2 

59.27  -.33 

84.7  -1.8 

57.45  -.08 

57.6  +0.4 

12.16  -.39 

49.7  +0.9 

60.47-1.19 

75.1  -1.3 

Jane  8.2 

58.97     .87 

83.3    1.8 

57.38     .08 

58.0    0.4 

11.85     .99 

48.5     1.4 

49.41     .98 

73.5     1.6 

18.1 

58.74     .80 

81.5    1.9 

57.33     .03 

58.4     0.4 

11.58     .85 

46.9     1.8 

48.51     .61 

71.5    UJi 

28.1 

58.58     .18 

79.4    8.8 

57.31  -.01 

58.8    0.3 

11.35     .81 

44.9     8.9 

47.80     .81 

69.1     8.8 

July  8.1 

58.50  -.04 

77.0     8.5 

57.32  +.08 

59.1     0.3 

11.16     .16 

42.5    8.5 

47.28     .40 

66.3    8.9 

18.1 

58.50  +.04 

74.4  -8.7 

57.36  +.05 

59.4  +0.8 

11.03 -.10 

39.9  +8.7 

46.99  -.18 

63.3  -3.1 

28.0 

58.59     .13 

71.6     8.8 

57.42     .06 

59.6  +0.1 

10.96  -.04 

37.0     8.9 

46.92  +.04 

60.0    3.3 

Aug.  7.0 

58.76     .81 

68.7    8.9 

57.51     .11 

59.7    0.0 

10.96  +.08 

34.1     3.0 

47.07    .97 

66.6    3.4 

17.0 

59.01     .89 

65.8     8.9 

57.63    .14 

59.7  -0.1 

11.01      .00 

31.1     8.9 

47.46    .50 

63.2    3.4 

27.0 

59.33     .30 

62.8     8.9 

57.78     .18 

59.5    0.3 

11.14     .16 

28.2     8.6 

48.07    .79 

49.7    3.4 

Sept  5.9 

59.73  +.44 

69.9  -8.6 

57.96  +.19 

59.1  -0.4 

1 1 .33  +.83 

25.5+8.8 

48.89  +.98 

46.4  -3.3 

15.9 

60.21     .51 

57.2    8.7 

58.17     .89 

58.6    0.8 

11.59     .80 

23.1     8.8 

49.92  1.18 

43.2    3.1 

25.9 

60.75     .57 

54.6    8.5 

58.40    .95 

57.8    0.6 

11.91      .35 

21.1     1.7 

61.13  1.30 

40.2    8.9 

Oct    5.8 

61.35     .83 

52.2    8.9 

58.66     .87 

56.9    1.0 

12.29     .40 

19.7     1.8 

52.62  1.48 

37.4    8.6 

15.8 

62.00     .88 

50.1      1.9 

58.94     .88 

55.7    1.8 

12.72    .45 

18.7  +0.6 

64.06  1.80 

35.0    8.8 

25.8 

62.70  +.71 

48.4  -1.8 

59.25  +.31 

54.4  -1.4 

13.19 +.48 

18.4     0.0 

66.73+1.71 

33.1  -1.8 

Nov.  4.8 

63.42    .74 

47.0     1.8 

59.57     .33 

52.9    1.5 

13.68    .50 

18.8  -0.7 

67.48  1.78 

31.6    1.3 

14.7 

64.17     .75 

46.0    0.7 

59.90     .33 

51.3     1.8 

14.18    .50 

19.6     1.3 

69.30  1.80 

30.6    0.6 

24.7 

64.92     .74 

45.5  -0.8 

60.24     .33 

49.7     1.8 

14.68    .49 

21.4     1.9 

61.12  1.81 

30.0  -0.8 

Dec.  4.7 

65.65     .71 

45.6  ^.3 

60.57     .38 

48.0    1.8 

15.16     .48 

23.6    9.5 

62.02  1.78 

30.1  40.4 

14.7 

66.34  +.88 

46.1  +0.8 

60.89  +.30 

46.3  -1.8 

15.60  +.41 

26.4  -«.9 

64.64+1.85 

30.8  +1.0 

24.6 

66.98    .80 

47.1     1.8 

61.19     .88 

44.8    1.4 

15.99    .38 

29.6    8.3 

66.22  1.49 

32.0    1.5 

34.6 

67.53  +.58 

48.5  +  .7 

61.45 +.84 

43.4  -1.3 

16.32  +jn 

33.0  -3.6 

67.61+1.81 

33.8+8.0 
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APPARENT  PLACES  FOB  THE  UPPES  TRANSIT  AT  WASHZNOTOK. 

MflMI 

Solar 

aHjdra. 

dVnm 

Majoria. 

eVnm, 

Majoria. 

e  Leonia. 

RlAt 
Aiocaaion. 

DeoUnation 
Bouth, 

Bight 
Aaoaukm. 

Deolination 
North. 

AaoenaUm. 

Deelination 
North. 

Right 
Aaeeaaion. 

DecUnatioB 
North. 

b     m 

9  22 

o       « 

-  8  11 

h     m 

9  26 

+70  17 

h     m 

9  25 

O          t 

+52    9 

h     m 

9  39 

+24    15 

(Deo.30.6) 

a 
20.22  +.96 

34'.'4  HI.3 

• 

3.96  +.66 

it 

54.5  +1.4 

43.28  +.40 

48.2  +0.6 

a 
47.27  +JI 

59.7  -0.8 

Jan.   9.6 

20.45    .91 

36.7    9.1 

4.56     .55 

56.1     1.8 

43.65     .34 

49.0     1.0 

47.56    .96 

59.0    0.6 

19.6 

20.63    .17 

38.8    9.0 

5.05    .43 

58.2    9.9 

43.96     .97 

50.2     1.3 

47.80 '  .91 

58.6  -0.3 

39.5 

20.80    .19 

40.8     1.9 

5.42     .30 

60.5     9.5 

44.20     .90 

51.7     1.6 

47.99     .16 

58.4    0.0 

Feb.  8.5 

20.89    .07 

42.6     1.7 

5.66    .17 

63.1     9.7 

44.36     .19 

53.5    1.8 

48.13     .11 

58.6  +0.3 

18.5 

20.94  4-.09 

44.2  -1.4 

5.75  +.03 

65.9  +9.7 

44.44  +.04 

55.4  +9.0 

48.22  +  J6 

58.9+0.5 

28.4 

20.94  -.09 

45.5     1.9 

5.72  -.10 

68.6    9.7 

44.44  -.03 

57.4     9.1 

48.25  +.01 

59.5    0.7 

Mar.  10.4 

20.90     .06 

46.6    0.9 

5.55     JB 

71.2    9.5 

44.38     .10 

59.5     9.0 

48.23  -.04 

60.3    0.8 

S0.4 

20.82     .00 

47.4     0.7 

5.28     .39 

73.6    9.9 

44.25    .15 

61.4     1.8 

48.17     .08 

61.1     0.9 

30.4 

20.72    .11 

47.9    0.4 

4.91     .40 

75.7     1.9 

44.07     .19 

63.1     1.6 

48.08    .11 

62.0     0.9 

Apr.   9.3 

20.60  -.13 

48.2  -0.9 

4.48  -.46 

77.4  +1.5 

43.86  -.» 

64.6  +1 J 

47.96  -.13 

62.8  +0.9 

19.3 

20.47     .13 

48.3    0.0 

4.00     .49 

78.7    1.0 

43.62     .94 

65.8    1.0 

47.83    .14 

63.7    0.8 

29.3 

20.33    .13 

48.2  +0.9 

3.49     .51 

79.4  +0.5 

43.37     .94 

66.6    0.6 

47.69    .14 

64.4     0.7 

May  9.3 

20.20     .13 

47.8    0.4 

2.99     .49 

79.7    0.0 

43.13     .94 

67.0  +0.9 

47.55    .13 

65.0    0.6 

19.9 

20.08     .19 

47.3    0.6 

2.50     .46 

79.4  -0.5 

42.90     .99 

67.1  -0.1 

47.42     .19 

65.5    0.4* 

29.2 

19.97  -.10 

46.6  +0.8 

2.06  -.49 

78.7  -1.0 

42.69  -.19 

66.8  -0.5 

47.31  -.11 

65.8  +0.9 

June  8.2 

19.88    .06 

45.8    0.0 

1.66    .30 

77.5     1.4 

42.52    .16 

66.1     0.9 

47.21     .00 

65.9  +0.1 

18.1 

19.82    .06 

44.8    1.0 

1.34     .99 

75.8    1.8 

42.38     .19 

65.0    1.9 

47.14     .06 

65.9  -«.l 

28.1 

19.77     .03 

43.7    I.l 

1.09     .91 

73.8    9.9 

42.29     .07 

63.0    1.5 

47.09     .08 

65.8    OJi 

Jnly  8.1 

19.76  -.01 

42.6    1.9 

0.92     .19 

71.4    9.5 

42.23  -.03 

62.0    1.8 

47.07  -.01 

65.5    0.4 

18.t 

19.76  +.09 

41.4  +1.9 

0.85  -.03 

68.8  -9.8 

42.23  +.09 

60.1  -9.0 

47.07  +.09 

65.1  -0.5 

28.0 

19.79    .05 

40.2     1.9 

0.86  +.08 

65.9    3.0 

42.27     .07 

57.9    9.9 

47.10     .00 

64.4     0.7 

Aag.  7.0 

19.86     .06 

39.1     1.1 

0.97     .15 

62.8    3.1 

42.36    .11 

55.7    9.3 

47.17     .09 

63.7    0.8 

17.0 

19.95     .10 

38.1     1.0 

1.16     .94 

69.7    3.1 

42.49    .16 

53.3    9.4 

47.26     .11 

69.8    1.0 

97.0 

20.06    .13 

37.2    0.8 

1.45     .33 

66.6    3.1 

42.68    .91 

60.8    9.A 

47.38     .14 

61.7    I.l 

Sept  6.9 

20.21  +.16 

36.5  +0.6 

1.83  +.« 

53.4  -3.1 

42.91  +.95 

48.3  -9.5 

47.53  +.17 

60.5  -1 J 

15.9 

20.39    .19 

36.1  +0.3 

2.29     .50 

50.4    3.0 

43.18     .30 

45.7    9.5 

47.72    JW 

59.1     1.4 

25.9 

20.60    M 

36.0    0.0 

2.83    .56 

47.5    9.8 

43.50     .34 

43.2    9.4 

47.94     JO 

57.7    1.8 

Oct.    5.8 

20.84     .05 

36.2  -0.4 

3.45     .65 

44.8    9.6 

43.86     .30 

40.8    9.3 

48.18    M 

56.0    1.6 

15.8 

21.11     .90 

36.8    0.8 

4.13     .71 

42.4    9.3 

44.26     .49 

38.6    9.9 

48.46    JW 

54.3    1.7 

26.8 

21.39 +.30 

37.8  -1.1 

4.87  +.77 

40.3  -1.9 

44.70  +.46 

36.5-9.0 

4&77+J9 

59.5  .M 

Not.  4.8 

21.71     .99 

39.1     1.4 

5.66     .80 

38.6     1.5 

45.16    .43 

34.6    1.7 

49.10     J4 

50.7    IJ 

14.7 

22.03    .93 

40.7     1.7 

6.48     .99 

37.3    1.0 

45.65    .40 

33.1     1.4 

49.45     M 

48.0    IJ 

24.7 

22.36    .33 

42.5    9.0 

7.31     .83 

36.6-0.5 

46.15    .50 

31.9    1.0 

49.81     M 

47.9    1.7 

Deo.  4.7 

22.68    .39 

44.6     9.9 

8.14     .81 

36.3    0.0 

46.64     .49 

31.2    0.6 

50.18    M 

46.6    IJ 

14.7 

23.00  +.90 

46.9  -«.9 

8.93  +.76 

36.6  40.5 

47.19  +.46 

30.8-0  J 

50.53+ JO 

44.1  -IJ 

94.6 

23.29    .99 

49.2    9.3 

9.67     .70 

37.4     1.1 

47.57     .48 

30.0  40  J 

50.87    M 

49.0    1.1 

34.6 

23.55  +.95 

51.5-9.3 

10.33  +.09 

38.7  +1.6 

47.98  +  JO 

31.4  +0.7 

51.18 +J0 

49.0-0  J 

3as 
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AJPBkMOm  PLAOBS  FOft  7SE  QHWRTBAHOIT 

AST  WASBB 

»  "ri  1  t^  '^H 

fi  LeoBis. 

a  Leoftb. 
(Otguhu.) 

38  Uioa  M^orio. 

7>  Uonio.            11 

Mmui 
Solsr 
Date. 

ZXMUnattan 
ifora. 

Bight 

XHoUaattoB 

BlgM 

TlooHnaitoii 

AM&kMi. 

OeoniMitfon 
Jfortt. 

h     m 

9  46 

+36  30 

h     m 

10    2 

+  12  39 

li     m 

10  10 

+65  98 

h     m 

10  14 

+20  22 

(D6o.30^) 

• 

41.31  ^.91 

37!4  -0.0 

• 

40.81  +.90 

85'7  -1.8 

17.79+40 

3U3  +0.7 

4.83  4»49 

9M^a 

Jan.   9.6 

41.60    jn 

36.8    0.0 

41.09     J» 

34.3    IJ 

1&37     41 

33.3    14 

5.13     40 

55.6    14 

19.6 

41.85    .» 

36.4  -OJI 

41.33    jm 

33.1     IJ 

ia87     .40 

33.6    14 

&39     .94 

54.8    0.7 

39.6 

43.05    .17 

36.4  -HU 

41.53     .18 

33.1     04 

19.37     40 

85.5    M 

&61     .18 

54.3    0.4 

Feb.  8.5 

43.30    .IS 

36.7    Ow« 

41.69     .19 

31.5    0.A 

19.57     41 

37.7    84 

&78    .M 

54J  -8.1 

I8.& 

43.30  •l-.Oi. 

37.3  40.0 

41.79  +.08 

31.1  -0.9 

19.77  +.14 

30.1  +84 

5.90 +.08 

54*1  +0.9 

38.5 

43.34  +.M 

37.9    0.8 

41.84  +.08 

30.9    0.0 

19.85  +.00 

33.8    a;7 

5.96 +.04 

54.5    0.4 

Mar.  10.5 

40.33  -.04 

3&7    0.0 

41.84  -.01 

31.0  +0.9 

19.83  -.or 

85.4    84 

5.98    .00 

55.0    04 

90.4 

49.37     .07 

39.7    1.0 

41.81     .00 

31.3    0.9 

19.70     .17 

38.0    84 

5.96 -.04 

55.7    0.7 

90.4 

43.18    .10 

40.7     1.0 

41.74     .08 

31.7    0.4 

19.49    41 

40.3    94 

5.90    .07 

56.5    0.8 

Apr.  9.4 

43.07  -.1ft 

41.7  40.0 

41.65  -.10 

33.1  +0.0 

19.31  -40 

43.4+14 

5.81  -wM 

57.3  +8.8 

19.3 

41.93    .14 

43.6    0.0 

41.54     .11 

33.7    0.0 

ia88    40 

44.1     14 

5.71     .18 

58.1     04 

99.3 

41.79    .14 

4X4    0.7 

41.43     .18 

33.3    0.0 

ia51     .90 

45.5    1.1 

5.59    .18 

58.9    04 

Mfty   9.3 

41.65     .13 

440)    OS 

41.30     .19 

33.8    0.0 

1&13     .90 

46.3    04 

5.46    .18 

59X    0.7 

19.3 

41.53    .19 

44.5    0.4 

41.18    .11 

34.4    0.0 

17.73     .90 

46.7  +0.1 

5.34     .18 

60L3    04 

99.3 

41.40 -.11 

44.8+04 

41.07  -.10 

84.9+04 

17.35  -.90 

46.5  HU 

5.33  -.11 

60.8+0.4 

June  a3 

41.39     .00 

45.0    0U» 

40.98     .08 

35.4     04 

17.01     .98 

45.9    04 

5.13     .10 

61.1     04 

18.3 

41.31     .07 

44.9  -OJi 

49.91     .07 

35.8    0.4 

16.70     4B 

44.8    14 

5.04     .08 

61.3  +04 

ad.3 

41.16     .04 

44.7     0.9 

40.85     .00 

36.1     04 

16.44     49 

43.3    1.7 

4.98    .00 

61.4    0.0 

July  &I 

41.13 -.01 

44.3    0.9 

40.81  -.03 

36.3    04 

16.33     .17 

41.4    aa 

4.93     .04 

61.3  -0.1 

18.1 

41.13  •K.Oft 

43.7  -0.8 

40.80     .00 

86.4  +0.1 

16.09  -.11 

39.1  -8.4 

4.91  -.01 

61.1  -04 

38.1 

41.15     .04 

43.0     0.8 

40.81  +.08 

36.5    04 

16.01  -.04 

36.5    9.7 

4.91  +.01 

60.7    04 

Ang.  7.0 

41.31     .07 

43.1     1.0 

40.84     .05 

36.4  -04 

16.00  +.00 

33.7    8.9 

4.93    .04 

60.1     04 

17.0 

41.39     .10 

41.1     1.1 

40.90     .08 

36.1     04 

16.06     .M 

30.7    9.1 

4.99     .07 

69.4    0.8 

37.0 

41.41     .19 

39.9    1.9 

40.99     .10 

35.7    0.0 

16.19    .17 

37.6    94 

5.07     .10 

68.5    14 

Sept  e.(f 

41.66  +.18 

38.5  -1.4 

41.11  +.19 

35.1  -0.7 

16.40  +44 

34.4  -84 

5.19  +.18 

57.4  -14 

15.9 

41.74     .10 

37.0     1.8 

41.36     .10 

34.3    04 

16.67     .91 

31.1     94 

5.33    .18 

66.1     14 

35.9 

41.95     .93 

35.4     1.7 

41.44     .90 

33.3    1.1 

17.03    40 

17.9     9.1 

5.51     .10 

54.7     14 

Oot.    5.9 

43.30     .90 

33.6    1.8 

41.66     .98 

33.1     14 

17.44     .40 

14.8    9.0 

5.73    48 

53.1     1.7 

15.0 

43.47     .90 

31.8    1.9 

41.91     .98 

30.7    14 

17.93     .08 

11.9    94 

5.97     .98 

51.3     1.0 

35.8 

43.78  •!-.» 

29.9  -1.0 

48.18  +.90 

19.1  -1.7 

18.48  +.08 

9.3-84 

6.35  +.99 

49.5  -1.0 

Nov.  4.8 

43. 1 1     .91 

38.0    1.0 

43.48     .91 

17.4     14 

19.06     .00 

6.9    8.1 

6.56     40 

47.5    8.0 

14.8 

43.47     .90 

36.1     1.0 

43.81     .99 

15.5    14 

19.73     .00 

4.9    J. 7 

6.89    .9« 

45.5    8.0 

34.7 

43.83    jn 

34.4     1.7 

43.15    .94 

13.6     14 

30.40     .00 

3.4     14 

7.34     .91 

43.5    1.0 

Deo.   4.7 

44.30     .90 

88.8    1.0 

43.49    .31 

11.7     14 

31.09     .00 

8.4    04 

7.60     .90 

41.6    14 

14.7 

44.57  -I'.OO 

31.4  -1.9 

43.83  +.93 

9.8  -1.8 

31.78  +.07 

1.9-04 

7.95  +40 

39.6  -14 

34.7 

44.91     .99 

30.3    1.0 

44.16     .90 

8.0     1.7 

33.44     .0« 

1.9+04 

8.30     .99 

3&3    1.4 

34.6 

46.33  +.90 

19.3  -0.7 

44.47  +.90 

6.5  -1.6 

33.05  +.08 

8.5  404 

8.63 +.91 

36.9  -14 
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a^jjm 

Mr  niACBS  YOE  TBM  VPPSS  TBASSET  AT  WASMOiarOM. 

9  Draeonia  (H.) 

pLoonii. 

vAri 

|06. 

i  Laonif. 

Qctair 

.  Bijfct 

aiVMMBi^B. 

^inm^ 

BeollMMMi. 

DooUaatloB 
SmUk. 

AmcmUoo. 

DMllnailou 
JToftA. 

h     m 

10  S5 

+76  15 

h     m 

10  27 

O           t 

+  9  51 

h     m 

10  40 

O            f 

-59    7 

h      ni 

10  43 

O           t 

+  11    6 

(Beo^iO) 

• 

«3.9&hl.0l 

39.1  •fO.O 

WM  4.81 

97.0  -1.7 

• 

54.66  4.45 

1* 

4  1.0  -0.8 

• 
38.90  4  J9 

41.3  -1.6 

Jmi«  9«6 

04.91     .00 

40.9     1.4 

11.99    .86 

95.3    1.5 

55.09     .80 

-  9.1     8.9 

38.50     .99 

39.7    1.5 

1926 

66.74     .76 

41.8     1.0 

11.48     .94 

93.9    1.3 

55.45     .80 

5.5     3.5 

38.77    .95 

38.3     1.3 

^.6 

66.43     .60 

44.0    &3 

11.70    .10 

99.8    1.0 

55.74     .05 

9.1     3.7 

39.01     .91 

37.1     1.0 

Feb.  S;5 

66.96     .48 

46.4    &6 

11.87     .15 

91.9    0.7 

86.95     J7 

19.9     8.6 

89.90    .16 

36.9    0.7 

18»5 

67.30  -f  J6 

49.9  49.8 

M.99  4.10 

91.3  -0.4 

66.09  4.16 

16.6  -3.7 

80.34  4.11 

35.7  -0.4 

98^6 

67.45  -^M 

89.1     t.O 

19.07     .66 

90.9  -0.9 

66.14  4.08 

90.4     8.7 

39.43     .07 

35.4  -0.1 

Mar.  10.5 

67.49  ->.lt 

65.1     9.0 

19.10  4411 

90.8    0.0 

66.13  -.66 

93.9    3.5 

39.48  4.66 

35.4  40.1 

9f>.4 

97.99    .66 

57.0    t.7 

19.09  -.68 

90.9  40.9 

86.04     .11 

97.3     8.9 

39.49  -.01 

35.5    0.3 

30.4 

66.66     .46 

60.5    8.6 

19.04     .66 

91.9    0.3 

65.90     .17 

30.4     9.9 

30.45     .04 

35.9    0.4 

1 

Apr.  D.4 

66.37  -.06 

69.8  48.1 

11.97 -.68 

91.6  40.4 

55.70  ^JB 

33.1  -0.5 

S9.39  -.07 

36.3  40.5 

19.4 

66.77    .64 

64.8    1.7 

11.88    .10 

99. 1     0.5 

55.47    .91 

35.4     9.1 

39.31     .60 

36.9    0.6 

90.3 

65.09    .70 

66.9    1.9 

41.77     .11 

99.6    M 

65.90    M 

37.3     1.7 

88.99    .10 

37.5    0.6 

May  9.3 

64.37    .78 

W.9    0.7 

11.66    .11 

93.9    6.6 

54.90     .80 

38.8     1.9 

89.11     .11 

38.9    0.0 

19.3 

63.69    .74 

67.6  40.1 

11.55    .11 

93.8    0.6 

54.59     lOl 

39.7    8.7 

39.00    .10 

38.8    0.6 

99.3 

69.89  -.76 

67.4  --6.4 

11.45 -.10 

94.4  40.6 

64.97 -J» 

40.9  -8.8 

38.90  -.10 

39.4  40.6 

Jnne  B.2 

69.18    .67 

'66.7    0.0 

11.35     kOO 

94.9    0.5 

53.96    .81 

40.1  40.3 

38.80    .00 

•9.9    6.5 

I8.Q 

61.54     .60 

65.5     1.4 

11.96     .68 

95.4     0.4 

63.65    JO 

39.6    Oi8 

38.71     .66 

40.4     0.5 

98.9 

60.97     M 

63.8     1.0 

11.90     .66 

95.8    0.4 

53.36    M 

38.6    1.9 

38.64     .67 

40.8    0.4 

Jnly  8.1 

60.49     .43 

01.7     8.3 

11.14     .64 

96. 1     0.3 

53.09    M 

37.1     1.7 

38.58    .65 

41.1     OJ 

18.1 

60.1 1  -s6B 

59.9  -«.7 

11.11  -.60 

96.4  40.9 

59.86  -.81 

35.9  48.1 

38.53 -J» 

41.3  40.1 

98.1 

60.84     .SO 

56.3    8.0 

11.10     .60 

96.5  40.1 

59.67     .17 

33.0    9.4 

38.51  "JOI 

41.4    0.0 

Ang.  7.1 

50.70  -.66 

53.9    8.9 

11.19  4.68 

96.5    0.0 

&i.53     .11 

30.5    9.6 

38.51  4.01 

41^-0.1 

17.0 

60.C8-K64 

49.8    8.4 

11.15     .60 

9G.4  -0.9 

59.44  -w65 

97.9    9.7 

38.53    .03 

41.1     OJ 

97.0 

50.78     .17 

46.3    8.A 

IU99    ;6e 

96.1     0.4 

69.49  4i»l 

95. 1     9.6 

38.58     .06 

40.7     0.5 

Sept  CO 

60.09 -f  .60 

49.8-8.6 

11.81  4.li 

95.6-0.6 

59.46  4UI6 

99.3  40.7 

:)8.65  44)0 

• 

40.1  -0.7 

16.0 

60.39     .43 

39.9    8.S 

11.43    .14 

94.9    0.6 

69.58    .16 

19.6     9.5 

38.76     .19 

39.3     0.0 

95.9 

60.88     .56 

35.7     8.4 

11.59    .17 

94.0     1.0 

59.77     M 

17.9    9.3 

.38.90    .10 

38.3    1.1 

Oet.    5.9 

61.50     .66 

39.4     8.9 

11.78     .91 

99.9    1.9 

53.03     M 

1S.I     1.0 

39.08    .10 

37.1     1.3 

1          IS.9 

69.94     .76 

99.9    8i0 

19.01     .84 

91.5    1.4 

53.37    .87 

1.3.4     1.4 

30.99     M 

35.6     1.5 

95.8 

63.09  -f  .60 

96.3  «0.7 

19.97  4^7 

9O.0  -1.6 

53*77  4.40 

19.9  40.0 

39.54  4  JO 

34.0  -1.7 

Nov.  4.8 

64.03     .86 

93.8    8.3 

19.56     .00 

U).9     1.8 

64.99     .47 

11.5  40.3 

39.69    JO 

39.9    IJ 

14.8 

65.05  1UI5 

91.8    1.6 

19.87     .86 

16.3    1.0 

64.79    .61 

11.5-0.3 

40.13     JO 

30.9    9.0 

94.7 

66.13  1.00 

90.9    1.3 

13.90    j84 

M.3    9.0 

65.94     M 

19.9    0.0 

40.46    J3 

98.1     9.1 

Deo.  4.7 

67.94  l.U 

19.9    0.7 

13.54     JM 

19.9    &0 

66.77     M 

13.4     1.6 

40.80     J4 

96.0    8.1 

14.7 

68.344148 

l^^.7  -0.1 

13.89  4.84 

10.9^0 

06.99  4  Ji 

15.3-6.1 

41.15  4J4 

93.0  -0.0 

94.7 

M.49  }M 

18.9  46.5 

14.99    m 

8.3    1.0 

06.79     .46 

17.6    8l6 

41.49    JO 

<9il    1.0 

S4il 

70A3^M 

19.6  41.1 

14.64  4J0 

6k5  -1.7 

67.95  4^ 

-90.5-8.1 

41.81  4J1 

90^1  -1.7 

334 
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APPARENT  PLACES  FOE  THE  UPPEE  TRANSIT  AT  WASBWaTOK. 

a  CJra» 

Majoris. 

^  Leonit. 

(jCrateris. 

rLeonii. 

Mean 
Solar 
Date. 

Right 
Aacenslon. 

Declination 
North, 

Bight 
▲scenaion. 

DeoUnation 
North. 

Sight 
Aaoenaion. 

South. 

Eight 
▲aoeoaion. 

Deollnatioii 
North, 

b     m 

10  57 

+62  19 

Ii     ni 

11     8 

O           t 

+21     6 

h     m 

11  13 

e       * 

-14  11 

h     m 

11  22 

+  3  26 

(Deo.30.7) 

8 

8.80  -¥.80 

31.3     0.0 

a 
95.95  +.34 

39.3  -1.5 

8 

59.39  +.33 

it 

50.8  -9.4 

95.98  +.33 

45.V  -«.l 

Jan.  9.7 

9.37     .M 

31.5  +0.5 

95.58     .39 

30.9    1.9 

59.64     .30 

53.9    9.4 

96.30    .30 

43.6     1.9 

19.6 

9.88    .48 

39.3     1.0 

95.88    .98 

99.8    0.0 

59.99    Sff 

55.7    9.4 

96.59    .97 

41.8    1.7 

29.6 

10.39     .40 

33.6     1.5 

96.15    .94 

99.1     0.5 

60.17     M 

68.0     9.3 

96.85     .93 

40.1     1.5 

Feb.  8.6 

10.68    .31 

35.4     l.O 

96.37    .90 

98.7  -0.9 

60.38    .18 

60.3     9.9 

97.07     .19 

38.8    1.9 

18.5 

10.93  +.99 

37.5  +9.3 

96.55  +.15 

98.7  +0.1 

60.54  +.14 

69.3  -«.0 

97.94  +.15 

37.7  -0.9 

98.5 

11.13     .19 

39.9    9.5 

96.67     .10 

98.9    0.4 

60.66    .09 

64.9    1.7 

97.37    .11 

36.8    0.7 

Mar.  10.6 

11.90 +.03 

49.5    9.6 

96.74     .05 

99.4    0.6 

60.73     .06 

65.8    1.5 

97.45    .08 

36.3    0.4 

90.5 

11.18 -.06 

45.1     9.6 

96.78  +.01 

30.9    0.8 

60.76  +.01 

67.9    1.3 

97.50  +.09 

36.0-0.9 

30.4^ 

11.09    .14 

47.7     9.5 

96.77  -.03 

31.1     0.9 

60.75  -.09 

68.3    1.0 

97.50  -.01 

35.9    0.0 

Apr.  9.4 

10.9 J  -.90 

50.1  +9.3 

96.79  -.08 

39.1  +1.0 

60.71  -.05 

69.1  -0.7 

97.48  -.04 

36.0  +0J» 

19.4 

10.68     .95 

59.9     9.0 

96.65     .06 

33.1     1.0 

60.66    .07 

69.7    0.5 

97.43    .08 

36.3    0.8 

99.3 

10.41      .99 

54.0     1.6 

96.56     .10 

34.9    1.0 

60.57     .00 

70.1  -0.3 

97.36    .08 

36.7    0.4 

May  9.3 

10.10     .31 

55.4     1.9 

96.46    .11 

35.1     0.0 

60.48    .10 

70.9    0.0 

97.98    .00 

37.1     0.5 

19.3 

9.77     .33 

56.3     0.7 

96.35    .11 

36.0    0.8 

60.38    .10 

70.9  +0.9 

97.19    .09 

37.7     0.5 

99.3 

9.44  -.39 

56.8  +0.9 

96.94  -.11 

36.7  +0.7 

60.98  -.10 

69.9  +0.3 

97.10  -.00 

38.9  +0.6 

June  8te 

9.19     .31 

66.7  -0.3 

96.13    .10 

37.3    0.5 

60.18    .10 

69.5    0.5 

97.00    .00 

38.8    0.8 

18.9 

8.89    .90 

56.9    0.7 

96.03     .10 

37.7    0^ 

60.08    .10 

68.9    0.7 

96.91     .00 

39.4    0.8 

98.9 

8.54     .96 

55.3     1.9 

95.94     .00 

37.9  +0.1 

69.98    .09 

68.1     0.8 

96.89    .08 

40.0    0.5 

July  8.9 

8.30    .99 

53.0    1.6 

95.86    .07 

38.0  -0.1 

59.90    .08 

67.9    0.9 

96.75    .07 

40.5    0.5 

18.1 

8.11  -.17 

59.0  -9.0 

95.80  -.05 

37.8  -0.3 

69.89  -.07 

66.9  +1.0 

96.68  -.06 

41.0  +0.4 

98.1 

7.95     .19 

49.8    9.3 

95.76     .03 

.37.4     0.5 

59.77    .05 

65.9    1.1 

90.63    .04 

41.4     0.3 

Aug.  7.1 

7.85    .07 

47.3    9.6 

95.73  -.01 

36.9    0.7 

59.79    .03 

64.1     t.l 

96.59  -.08 

41.6     0.9 

17.0 

7.81  -.01 

44.5    9.9 

95.73  +.01 

36.1     0.9 

59.71  -.01 

63.0    1.0 

96.58    .00 

41.8  +0.1 

97.0 

7.ai  +.05 

41.5    8.1 

95.75    .04 

35.1     1.1 

59.79  +.00 

69.0    0.9 

96.69  +.09 

41.8  -0.1 

Sept  6.0 

7.91  +.11 

38.3  -3.9 

95.80 +.07 

33.9  -1.8 

69.75  +.05 

61.9  +0.8 

96.69  +.05 

41.7  -0.8 

16.0 

8.05    .18 

34.9    3.3 

95.89    .10 

39.4     1.5 

59.89    .00 

60.5    0.6 

96.69    .08 

41.3    0.S 

95.9 

8.96     .95 

31.6    3.4 

96.01     .14 

30.8    1.7 

69.93    .13 

60.0  40.3 

96.79    .19 

40.7    0.7 

Oct.    6.9 

8.54     .39 

98.9    3.3 

96.17    .18 

99.0    1.9 

60.08    .17 

59.0    0.0 

96.93    .10 

39.8    lUI 

15.9 

8.89    .30 

94.9    3.9 

96.37    .99 

97.0    9.1 

60.96    .91 

60.0  -0.3 

97.10    .19 

38.7     1.9 

95.9 

9.31  +.44 

91.8  -3.0 

96.60  +.95 

94.9  -9.9 

60.49  +.95 

60.5  -0.7 

97.39 +JB 

37.4  -1.6 

Nov.  4.8 

9.78     .50 

18.9     9.7 

96.88    M 

99.7    9.9 

60.76    .98 

61.4     1.1 

97.67    .97 

36.7    1.7 

14.6 

10.31     .55 

16.3     9.4 

97.18    .80 

90.4     9.3 

61.05    .31 

69.6    1.4 

97.65    .30 

33.9    1.9 

94.6 

10.88    .50 

14.1     9.0 

97.51     .34 

18.1     9.9 

61.37    .33 

64.9    1.7 

9^.16     .39 

31.9    9.1 

Deo.  4.7 

11.49     .81 

19.3    1.5 

97.86    .38 

16.9    8.1 

61.71     .34 

66.1     9.0 

98.49    .34 

99.8    9.9 

14.7 

19.10 +.61 

ll.l  -1.0 

98.99 +.38 

13.8  -9«0 

69.06 +.34 

68.9-0.9 

98.84  +.34 

97.6-9.9 

94.7 

19.71     .00 

10.4  -0.4 

98.58    .35 

11.9    1.8 

69.40     .33 

70.5    9.4 

99.18    .34 

96.4     9.1 

34.7 

13.30  +.57 

10.3  +0.1 

98.93  +.34 

10.3  -1.5 

69.73  +.39 

79.9-6.4 

99.51  +J3 

93.3-9.1 
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AFPABENT  PLACES  FOB  THB  UPPEB  TaANSlT  AT  WASHnYGTON. 

SoUr 
Data. 

ADraeoms. 

9  Leooli. 

^Leonla. 

yVnml 

MajorU. 

Bight 

PmrTliiMlim 

BlsM 
AnTtntliMii 

TwiWiiittim 

Blsht 

DediaatloD 

Bicht 

DeoUnaUon 

iforCJL 

h     m 
11  25 

+69  54 

h     m 
11  31 

-  0  13 

h     m 

11  43 

+  15    9 

h     m 

11  48 

+54*  16 

(Deo.30.7) 

■ 

4.70  -l-.TT 

0 

63.6  -0.9 

98.04  +.33 

66A  -9:9 

• 

36.09  4-.34 

m 

70.0  -1.9 

a 
19.78  4.90 

69'.3  -0.9 

Jan.   9.7 

5.45    .7S 

6:).7  40.4 

98.:)7     .31 

58.9    9.1 

36.35    .39 

68.9     1.6 

13.98     .48 

68.7  -0.4 

19.6 

6.15     .66 

64.4    1.0 

98.66    .99 

60.9    1.9 

36.67    .30 

66.7    1.3 

13.74     .44 

68.6  40.9 

99.6 

6.76     .67 

65.8    1.9 

98.99    .94 

69.0    1.7 

36.95    .99 

65.5    1.0 

14.16     .39 

69. 1     0.7 

Feb.  8.6 

7.98     .46 

67.6    9.0 

99.15    .90 

63.6    1.6 

37.19    .99 

64.7    0.7 

14.53     .93 

70.1     1.9 

18.6 

7.69 +.34 

69.8  49.4 

99.33  4-.16 

64.9  -1.9 

37.39  4-.16 

64.9  -0.3 

14.83  +.99 

71.6  41.0 

28.5 

7.97     M 

79.4    9.7 

99.46    .19 

66.0    0.0 

37.54     .13 

64.1     0.0 

15.06     .19 

73.5    9.0 

Mm*.  10.6 

8.13 +.08 

75.9    9.8 

99.56     .07 

66.8    0.6 

37.65    .00 

64.9  +0.3 

15.91     .19 

75.7    9.3 

90.5 

&16-.69 

78.0    9.0 

99.61  4.03 

67.3    0.4 

37.79    .06 

64.6    0.6 

15.99  4.06 

78.0    9.4 

30.4 

8.07    .14 

80.8    9.9 

99.63    .00 

87.6  -0.9 

37.74  4-.01 

65.9    0.7 

15.31  -.68 

80.5    9.5 

Apr.   9.4 

7.88 -.94 

83.5  4«.6 

99.61  -.03 

67.7    0.0 

37.74  -.09 

66.0  49.8 

15.95  -.08 

83.0  49.4 

10.4 

7.60    M 

85.9    9.9 

99.57    .06 

67.6  40.9 

37.70     .06 

66.8    0.9 

15.15     .13 

85.3    9.9 

99.4 

7.94     .» 

88.0    1.0 

99.51     .07 

67.4     0.3 

37.64     .07 

67.8    0.9 

15.00     .17 

87.5    9.0 

May  0.3 

6.89    .44 

89.7     1.4 

99.43     .68 

67.1     0.4 

37.56     .08 

68.7    0.0 

14.81     J60 

89.3     1.7 

19.3 

6.36    .46 

90.9     1.0 

99.35    .00 

66.6    0.6 

37.47     .00 

60.6    0.9 

14.60     JB 

90.8    1.9 

99.3 

5.88  -.46 

91.6  40.6 

99.96  -.69 

66.1  40.5 

:I7.38  -.10 

70.4  +0.7 

14.37  -.93 

91.9  40.0 

iiine  8.3 

5.40    .47 

91.8-0.1 

99.16    .00 

65.6    0.6 

37.98    .10 

71.1     0.6 

14.13     3i 

99.6  40.6 

18.9 

4.93    .46 

91.4    0.6 

99.07    .00 

65.0    0.6 

37.18    .10 

71.7    0.6 

13.90     .93 

99.8    0.0 

98.9 

4.49     .49 

90.6    1.1 

98.98    .09 

64.4    0.6 

37.08    .00 

79.1     0.4 

13.67     .93 

99.6  -0.4 

July  8.9 

4.08    .99 

89.9     1.6 

98.90    .09 

63.8    9.6 

36.99    .08 

79.4  40.9 

13.45     J60 

91.9    0.9 

18.1 

3.79  -.33 

87.4  -9.0 

98.83 -.07 

63.9  40.6 

36.91  -.07 

79.5    0.0 

13.96  -.18 

90.8  -1.3 

98.1 

3.41      .97 

85.1     9.4 

98.77    .06 

69.7    0.6 

36.85    .08 

79.5  -0.1 

13.09    .15 

69.3     1.7 

Aog.  7.1 

3.17     JW 

89.5    9.9 

98.73    .09 

69.3    0.6 

36.79     .04 

79.9    0.3 

19.95    .19 

87.4     9.1 

17.1 

3.01     .13 

79.6     3.1 

98.70  -.01 

61.9    0.4 

36.76  -.06 

71.8    0.6 

19.85    .08 

85.1     9.4 

97.0 

9.99  -.06 

76.3     3.3 

98.70  4-.01 

61.7    0.3 

36.74     .00 

71.9    0.7 

19.78  -.04 

89.5    9.7 

Sept  6.0 

9.91  •f.64 

79.9  -9.6 

96.73  4-.04 

61.7  40.1 

36.76  4.69 

70.3  -1.0 

19.76  4.01 

79.7  -9.9 

16.0 

3.00    .19 

69.3    3.6 

98.79    .07 

61.8-0.1 

36.81     .06 

69.9    1.9 

19.80    .06 

76.6    9.1 

96.0 

3.ir   J66 

65.7    3.6 

9a88    .11 

69.9    0.3 

36.89    .10 

67.9    1.4 

19.88    .11 

73.4     3.3 

Ook    5.9 

3.44     .31 

69.0    3.6 

99.00    .16 

69.8    0.6 

37.00    .14 

66.3     M 

13.09    .17 

70.0    3.3 

15.9 

3.81     .41 

58.4     3.6 

99.17    .19 

63.8    0.9 

37.16    .19 

64.6    1.9 

13.93    .n 

66.6    3.4 

95.0 

4.96 -I- JO 

55.0  -9.3 

99.38  4J93 

64.9  -1.0 

37.36  4-JB9 

69.6-9.0 

13.49  4.99 

63.3 -9J 

Not.  4.H 

4.81     .66 

51.8     3.0 

99.69    J60 

66.4     1.3 

37.60     J60 

60.5    9.9 

13.89    .36 

60.0     3.9 

14.8 

5.43     .96 

49.0     9.6 

99.90    .90 

68.1     1.0 

37.87     .99 

58.9     9.3 

14.19    .40 

56.9     3.0 

94.8 

6.13    .79 

46.5    9.9 

30.91     .39 

70.0    1.9 

38.18     .99 

55.9    9.3 

14.69    .OS 

54.1     9.7 

Deo.  4.8 

6.87     .76 

44.5     IM 

30.54     .33 

79.1     9.0 

38.51     .94 

53.6    9.3 

15.09    .46 

51.6    9.3 

14.7 

7.65  4>.79 

43.0  -1.9 

30.88  4.34 

74.3  -9.1 

38.&5  4-.a6 

51.3  -9.9 

15.58  +.60 

49.G  -1.8 

94.7 

8.43     .79 

49.1  -0.6 

31.99     .34 

76.5     9.9 

39.90     .96 

49.9     9.0 

16.0f«     .61 

48.0     1.3 

34.7 

9.90  ^.76 

41.9  40.1 

31.55  ^jn 

78.7  -9.9 

:t0..S5  4.34 

47.9  -1.8 

16.59  +.90 

47.0  -9.7 

996 


FIXED  STARS,  1«93. 


A3PPA1tRTrr  Fli^OSS  FOB  THE  tTPPBB  T&ASISIT  AT  WASH1SI0TOK. 

oVirginU. 

4  Dracoaia  (H.) 

/Com. 

pChtam 

aleontii. 

Mmb 
Solar 

Date. 

Biebt 
Asoenaion. 

• 

DeeUaatkm 
North. 

KJjait 

PeoIHtfrtioil^ 
North. 

Aaeaaalon. 

DMitnirtioi^ 

Aaoenalon. 

DeoUaation 
AnOk. 

h     m 

11  59 

+  9  W 

h     m 

»2    7 

+78  12  • 

h     m 

12  K) 

^i^fse 

h     in 

12  11 

O          1 

^78  42 

(Deo.30.7) 

a 
46.26  -l-.Si 

37.0  -9.0 

• 

14.06+1.94 

22'.2  -0;5 

a 
17.67  +.» 

44.4  -9.3 

a 
62.30+1.91 

4L6-1.5 

Jan.  9.0 

45.59     .na 

35.0     1.8 

15.27  1.19 

22.0  +«.l 

18.01     .33 

46.8    9.4 

63.49  1.14 

43.3    9.1 

19.6 

45.91     .90 

33.3     1.5 

16.43  1.11 

22.5    0.7 

18.33     .30 

49.1     9.4 

64.59  1.05 

45.7     9.6 

29.5 

46.20     .S7 

31.8    1.9 

17.49  1.00 

23.5    1.3 

18.63    ja 

51.5     9.3 

65.58    .09 

48.5     3.0 

Feb.  8.5 

46.44     .S3 

30.6    0.0 

18.43     .86 

25.2    1.9 

18.88    .93 

53.8     9.9 

66.43     .77 

51.7     8.4 

18.6 

46.65  -f.lO 

2!).8  -0.8 

19.22  +.69 

27.3  +9.4 

19.10  +.19 

56.0  -9.1 

67.13  +.61 

55.2  -3.6 

28.4 

46.82    .14 

W.2  -0.3 

19.82     .50 

29.9    9.7 

19.27     .15 

57.9     1.9 

67.66    .45 

59.0     3.8 

Mar.  10.4 

46.94     .10 

29.0    0  0 

20.22    .30 

32.7    9.9 

19,41     .11 

59.7     1.7 

68.03     .96 

62.8    3.8 

20.4 

47.03    .06 

2.9.1  40.3 

20.41  4-.  10 

35.7    3.0 

19.50    .07 

61.3     1.4 

68.22  +.11 

66.7    8J 

30.4 

47.07  -f.Oi 

29.4     0.5 

20.41  -.10 

38.7    3.0 

19.55    .04 

62.6    1.1 

68.24  -.06 

70.6    8.8 

Apr.  9.3 

47.08  -.01 

29.8  +0.0 

20.21  -.96 

41.7  +9.0 

19.57  +.01 

63.7  -0.9 

68.11  -.91 

74.3 -M 

19.3 

47.06     .03 

30.4     0.7 

19.83    .45 

44.4     9.6 

19.57  -.09 

64.5    0.7 

67.82    .86 

77.8    3.4 

29.3 

47.02     .05 

31.1     0.8 

19.30    .59 

46.8    9.9 

19.53    .04 

65.2    0.5 

67.38    .00 

81.0    3.1 

May  9.3 

46.96    .07 

31.9     09 

18.64     .71 

48.9    1.8 

19.48    .06 

65.6    0.3 

66.82    .60 

84.0    9.7 

19.2 

46.88     .08 

:12.7     0.9 

17.88    .60 

50.5    1.4 

19.41     .06 

65.8  -0.1 

66.14     .73 

86.6    9.3 

29.2 

46.80  -.00 

:w.5  +0.«J 

17.04  -.60 

51.6  +0.8 

19.33  -.00 

65.8  +0.1 

65.36  -.60 

88.6  -1.8 

June  8.2 

46.71     .09 

34.1     0.8 

16.16     .60 

52.2  +0.^ 

19.24     .10 

65.6    0.3 

64.51     .60 

90.1     1.8 

18.1 

46.62    .00 

34.7     O.T 

15.26     .60 

52.2-0.9 

19.14     .10 

65.2    0.5 

63.60     .93 

91.1     0.8 

28.1 

46.52     .09 

35.3     O.C 

14.37     .87 

51.7    0.8 

19.04     .10 

64.7    0.6 

62.65    .95 

91.6-0.9 

July  8.1 

46.43    .00 

35.7     0.5 

13.52     .83 

50.6    1.3 

18.94     .10 

64.0    0.7 

61.69    .95 

91.6  +0.3 

18.1 

46.35  -.06 

30.0  40.4 

12.72  -.77 

49.0  -1.8 

18.84  -.00 

63.2  +0.8 

60.75  -.91 

91.0  40.8 

28.0 

46.27     .07 

36.2    0.9 

11.99     .06 

46.9    9.3 

18.75    .06 

62.3    0.9 

59.87    .85 

89.9    1.3 

Aug.  7.0 

46.21     .05 

.16.3  +0.1 

11.35     .66 

44.4     9.7 

18.67     .07 

61.3    1.0 

59.05    .76 

88.3    1.8 

17.0 

46.16     .03 

36.2  -O.I 

10.82     .47 

41.5    3.1 

18.60    .05 

60.3    1.0 

68.35    .04 

86.2    9.9 

27.0 

46.14  -.01 

35.8     O.U 

10.41     .34 

38.2    3.4 

18.56  -.03 

59.4     0.9 

57.78    .49 

83.8    9.6 

Sept  5.9 

46.14  +.01 

35.3  -0.5 

10.13 -.91 

34.7  -3.6 

18.54     .00 

58.5 +«.8 

57.37  -.38 

81.0  +9.8 

15.9 

40.17     .04 

34.5     O.T 

9.99  -.06 

31.0     3.8 

18.56  +.03 

57.7    0.7 

57.15  -.19 

78.1     9.9 

25.9 

46.23     .06 

33.6     0.0 

10.01  +.10 

27.2    3.9 

18.61     .07 

57.1     0.5 

67.13  +.06 

75.2    9.9 

Got.    5.8 

46.33     .19 

32.3     l.t 

10.19     .96 

23.3    3.9 

18.70     .11 

56.7  +0.9 

57.32     .99 

72.3    9.8 

15.8 

46.47     .10 

:m.!l     1.4 

10.53     .« 

19.5    3.6 

18.83    .15 

56.6  -0.1 

57.72     .00 

69.5    9.6 

25.8 

46.65  4-.90 

29.2  -I.: 

11.03  +.56 

15.7  -3.6 

19.01  +.90 

56.8  -0.4 

58.33  +.60 

67.0  +9.3 

Nov.  4.8 

46.87     .94 

27.3     1.0 

11.70     .74 

12.2    3.4 

19.24     .94 

57.4     0.7 

59.12    .87 

64.9    1.9 

14.7 

47.13     .96 

25.3    9.0 

12.51     .86 

9.0    3.1 

19.50     .96 

58.3    1.1 

60.08  1.09 

63.3     1.4 

24.7 

47.43     .31 

23.0    a.i 

13.46  1.01 

6.1     9.6 

19.80    .91 

59.6     1.4 

61.17  1.14 

02.2    0.8 

Dec.  4.7 

47.76     .33 

20.7     9.9 

14.53  1.10 

3.7    9.1 

20.13    .33 

61.2    1.7 

62.35  1.91 

61.7+0.1 

14.7 

48.09  -f  .34 

18.5  -9.1 

15.67+1.17 

1.8-1.5 

20.47  +.35 

63.1  -9.0 

63.60+1.95 

61.9  -0.5 

24.0 

48.43     .34 

16.2    9.0 

16.88  1.91 

0.6    0.0 

20.83    M 

65.2    9.9 

64.86  1.94 

62.8    1.1 

34.6 

48.77  +.84 

14.0  -1.0 

18.09+1.» 

0.0  -0.3 

21.18  +45 

67.5-9.9 

66.09+1  JO 

64.9  -1.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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91.16  -.9S 

66.7    0.0 

36.67  -.19 

61.5  40.4 

17.39 -w99 

51.1  -0.1 

98.9 

15.58    .11 

69.4     0.4 

90.99    .93 

56.4  -0J( 

36.74     .13 

61.8  40.9 

17.09    .36 

51.0  +0.3 

Ang.  7.9 

15.48    .10 

69.0    0.3 

90.69    .93 

55.7     1.0 

36.69    .19 

61.8  -0.1 

16.78    .91 

50.4    0.9 

17.9 

15.37    .10 

61.7     0.9 

90.47    .91 

54.5     1.4 

36.49     .19 

61.6    0.4 

16.47     M 

49.4     1.9 

97.1 

15.98    .00 

61.6  40.1 

90.96    .19 

59.8    1.8 

36.37     .11 

61.1     0.7 

16.19     .97 

48.0    1.0 

Sept.  0.1 

15.90  -.07 

61.6-0.1 

90.08  -.10 

50.8  -9.9 

36.97  -.00 

60.3-0.0 

16.93  -JB 

46.3  +1.0 

16.1 

15.15    .04 

61.8    0.3 

19.93    .13 

48.4     9.6 

36.19    .07 

59.9    1.0 

15.73     .17 

44.3    9.1 

96.0 

15.19  -.01 

69.9    0.5 

19.83    .08 

45.6    9.9 

35.14  -.04 

57.8     1.5 

15.59    .11 

49.1     9.3 

Oct.    6.0 

15.13 +.03 

69.8    0.7 

19.77  -.OS 

49.6    S.9 

36.19    .09 

56.1     1.6 

15.59  -.03 

30.7    9.9 

16.0 

15.18    .07 

63.6    0.9 

19.76  4-.03 

39.9    0.4 

36.14  +.04 

54.9    9.0 

15.53  +.00 

37.4    9.9 

96.0 

15.98  -t-.U 

64.7  -1.9 

19.89  4.00 

35.7  -^.5 

36.91  +.00 

59.0 -«.S 

15.63  +.M 

36.1  +9.9 

Not.  4.9 

16.49    .10 

66.1     1.5 

19.94     .15 

39.9    3.6 

36.39    .14 

49.6    9.5 

15.89    .94 

33.0    1.9 

14.9 

15.61     .91 

67.7    1.7 

90.19    M 

98.5    8.9 

36.48    .10 

47.1     9.6 

16.10    .30 

31.9    1.0 

94.9 

15.84     M 

09.5     I.O 

90.37     .98 

94.9    9.5 

36.G9     .93 

44.4    9.7 

16.47    .40 

99.8    1.9 

Pee.  4.8 

16.11     .08 

71.5    9.0 

90.68    .33 

91.5    9.3 

36.95    JTf 

41.7    9.7 

16.91     .47 

98.8    0.0 

14.8 

16.41  4-.31 

73.6  -«.l 

*»!  04  +.38 

18.4  -3.0 

37.94  +  JO 

39.0  -9.6 

17.41  +.59 

9&9  40.3 

•4.8 

1«.74     .S3 

75.7    9.9 

91.44     .49 

15.5    9.6 

37.56    JO 

36.4    9.5 

17.95    JO 

98.9-0.9 

US 

17.08  +.M 

77.0  -9.9 

91.87  4.44 

13.9  -9.1 

37.90 +.94 

84.0-9.9 

18.53  +J0 

98.7-0.7 
^1 
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FIXED  STARS,  1893. 


▲PPABfiNT  PLAOSS  FOB  THE  UPPBB  TBANSIT  AT  WASHINGTON. 

Meui 
Solar 
Dat«. 

a  Oraoonii. 

a  Bootis. 

^Bootio. 

p  fiootii. 

Bight 
AMension. 

Deelination 

Bight 
Aaoenaion. 

I>eolisatioii 
JTorth, 

Bight 
Aaoenslon. 

DttoUnatfon 
JTora. 

Bight 
Aaoenaion. 

DMUnatlpn 
JTorO. 

h     m 

14     1 

+M  62 

h     m 

14  10 

+ 19  44 

h     m 

14  21 

+52°  20 

h     m 

14  27 

+90  50 

(Dec.30.8) 

8 

29.03  -^M 

55.5-9.3 

• 

45.92  +.34 

]4'0  -9.0 

8 

32.47  +.49 

26.V  -9.7 

12.22  +.34 

I6'!2  -8.7 

Jan.   9.6 

29.62    .00 

53.5     1.7 

46.26    .34 

11.6    9.3 

32.90    .44 

24.3    9.1 

12.56    .85 

13.7    9.S 

19.8 

30.23     .61 

52.0     1.1 

46.60     .34 

9.5     1.0 

33.35    .45 

22.4     1.5 

12.92    .80 

11.7     1.9 

39.7 

30.85    .80 

51.3  -0.4 

46.94     .33 

7.8     1.5 

33.81     .45 

21.1     0.0 

13.28     .85 

10.0     1.4 

Feb.  8.7 

31.44     .58 

51.2+0.9 

47.26    .31 

6.6     1.1 

34.26     .43 

20.6  -0.3 

13.63    .34 

&9     0.0 

18.7 

32.00  +.53 

51,7  +0.9 

47.56  +.90 

5.6  -0.7 

34.68  +.40 

20.6  40.3 

13.96  +.89 

8.3  -0.3 

28.7 

32.50    .47 

52.9     1.5 

47.84     .90 

5.1  *0.9 

35.07     .80 

21.1    0.0 

14.26     J» 

8.2  +0.9 

Mar.  10.6 

32.94     .40 

54.7    9.0 

48.08     .93 

6.2  +0.9 

35.41     .89 

22.3    1.4 

14.54     .95 

8.7    0.7 

20.6 

33.29    .31 

56.9    9.4 

48.29     .19 

5.6     0.6 

35.70     .97 

24.0     1.0 

14.77     .99 

9.6     1.1 

30.6 

33.56     .93 

59.4    9.7 

48.46     .10 

6.4     0.0 

35.94     .91 

26.2    9.3 

14.97     .18 

10.9    1.5 

Apr.   9.6 

33.74  +.13 

62.2  +9.9 

48.60  +.19 

7.4  +1.9 

36.12  +.15 

28.6  -Ht-O 

15.13  +.14 

12.6  +1.0 

19.5 

33.83  -f.05 

65.2     3.0 

48.70     .00 

8.7     1.4 

36.24     .00 

31.3    9.7 

15.25    .10 

14.5    9.0 

29.6 

33.83  -.04 

68.2    9.9 

48.77     .05 

10.2    1.5 

36.30  +.03 

34.0    9.8 

15.33     .06 

16.5    9.1 

May   9.5 

33.76     .19 

71.1     9.8 

48.81  +.09 

11.7    1.5 

36.30  -.09 

36.8    9.7 

16.38  +.03 

18.6     9.1 

19.4 

33.60     .19 

73.8    9.8 

48.82    .00 

13.2    1.5 

36.26     .07 

39.6    9.5 

15.39     .00 

20.8    9.1 

29.4 

33.38  -.95 

76.2  +9.3 

48.80  -.03 

14.7  +1.4 

36.17 -.11 

42.0  +9.3 

16.37  -.03 

22.8+9.0 

June  8.4 

33.10    .30 

78.3     1.9 

48.76     .05 

16.1     1.3 

36.03    .15 

44.2     9.0 

16.33     .06 

24.7     1.8 

18.4 

32.78    .34 

79.9    1.4 

48.70     .07 

17.4     1.9 

35.86    .10 

46.1      1.7 

15.25     .00 

26.3     1.5 

28.3 

32.4 1     .38 

81.1     0.0 

48.61     .00 

18.5    1.0 

35.66    .99 

47.5     1.3 

15.16     .11 

27.7     1.3 

July  8.3 

32.02    .40 

81.8+0.4 

48.51     .11 

19.3    0.7 

35.42    .94 

48.6    0.8 

15.03     .13 

28.9     1.0 

18.3 

31.61  -.49 

82.0  -0.1 

48.39  -.13 

19.9  40J( 

35.17  -JM 

49.2  +0.4 

14.89  -.15 

29.6  44>.0 

28.2 

31.19     .49 

81.6    0.6 

48.26     .13 

20.2  +0.9 

34.90     .97 

49.3  -0.1 

14.73     .10 

30.1  +0.9 

Aug.  7.2 

30.76    .41 

80.8    1.1 

48.12    .14 

20.3  -O.I 

34.63     .97 

48.9    0.0 

14.57     .10 

30.2  -0.1 

17.2 

30.35    .40 

79.4     1.0 

47.98    .14 

20. 1     0.4 

34.36     M 

48.1     1.1 

14.40     .10 

29.9    0.5 

27.2 

29.97     .38 

77.6    9.1 

47.85    .13 

19.6    0.7 

34.10     .95 

46.8    1.0 

14.24     .10 

29.2    0.0 

Sept  6.1 

29.62  -.33 

75.3  -9.5 

47.73  -.11 

18.8  -1.0 

33.86  -.93 

45.0  -9.0 

14.09  -.14 

28.1  -1.9 

16.1 

29.32    .97 

72.6    9.0 

47.62     .00 

17.7    1.9 

33.64     .90 

42.8    9.4 

13.95     .19 

26.7     1.0 

26.1 

29.07    .91 

69.5     3.9 

47.55     .00 

16.3     M 

33.46     .15 

40.2    9.8 

13.84     .00 

25.0     1.0 

Oct.    6.1 

28.90    .14 

66.1      3.5 

47.50  -.00 

14.6     1.8 

33.33     .10 

37.3    3.1 

13.77     .05 

22.9    9.9 

16.0 

28.80  -.05 

62.5    3.7 

47.50  +.09 

12.7     9.1 

33.25  -.04 

34.0    3.4 

13.74  -.01 

20.5    9.5 

26.0 

28.79  4-.04 

58.7  -8.8 

47.54  +.00 

10.5  -9.3 

33.24  +.09 

30.5  -0.0 

13.75  +.04 

17.8  -9.8 

Nov.  5.0 

28.87     .13 

54.8     3.9 

47,63     .11 

8.0     9.5 

33.29     .06 

26.9     3.7 

13.82    .00 

14.9     3.0 

14.9 

29.05    .99 

50.9     3.0 

47.77     .16 

5.4     9.7 

33.41     .15 

23.2    3.7 

13.94     .15 

11.9     3.1 

24.9 

29.32    .31 

47. 1     3.7 

47.96     .91 

+  2.6     9.8 

33.60     .99 

19.4     3.0 

14.11     .90 

8.8     3.9 

Deo.  4.9 

29.68    .40 

43.5     3.4 

48.19     .95 

-     .2     9.6 

.33.87     .99 

15.8     3.5 

14.33     .95 

5.6    S.1 

14.9 

30.12  +.48 

40.2  -3.1 

48.46  +.90 

3.0  -9.7 

.34.19  +.ai 

12.4  -8.3 

14.60  +.90 

+2.5-3.0 

24.8 

30.63    .54 

37.3    9.0 

48.77     .39 

6.7     9.6 

34.56    .» 

9.3     9.9 

14.91     JO 

-0.4     9.0 

34.8 

31.19  +.50 

34.9  -9.1 

49.10  +.34 

-  8.2  -«.5 

34.97  +.44 

6.6  -41.5 

16.24  +.85] 

-3.1  -9.5 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTOI& 

5  Una  J 

Minorii. 

a*  Centaari. 

ff  Bootii. 

a*  Li 

»«. 

MflMI 

8ol«r 
Date. 

Bi^t 

North, 

Bight 
Afloenaton. 

Deollnatioii 
South. 

Bight 
Aenwirimi. 

Deollaatlon 
North. 

Bight 

AflOMMiOO. 

0edlaetloB 
Sovih. 

b     m 

14  27 

o         t 

+76    9 

h     m 

14  32 

-60  23 

h     m 

14  40 

+27*  31 

b     Di 

14  44 

O          / 

-15  85 

(D60.30.8) 

■ 

44.18  -¥.97 

58.5  -«.5 

• 

17.30  4.88 

33.3    0.0 

17.84  4.33 

30.3  -9.7 

a 
56.05  4.33 

47^7  -1.8 

Jan.  9.8 

45.09    .98 

56.4     1.8 

17.76     .57 

33.5  -8.5 

18.17     .34 

17.7    9.3 

56.39    .34 

49.3    1.7 

19.8 

46.04     .98 

54.8    1.9 

18.34     .68 

34.3    1.0 

18.53     .35 

15.5    1.9 

56.73     .34 

51.0     1.7 

39.7 

47.04  1.00 

54.0-0.5 

18.93     .87 

35.5    1.4 

18.87     .34 

13.8     1.5 

57.07     .34 

58.8    1.7 

Feb.  8.7 

48.03     .98 

53.8  48.1 

19.48    .55 

87.3    1.8 

19.31     .33 

13.5    1.0 

57.41     .33 

54.6    1.6 

18.7 

48.98  -¥.» 

54.3  40.8 

30.01  4.51 

39.3  -9.1 

19.54  «f.31 

11.8-0.5 

57.73  4.31 

56.1  -1.5 

38.7 

49.86    .89 

55.4     1.4 

30.50    .47 

31.5    9.4 

19.85    M 

11.5    0.0 

58.08    M 

57.5    1.4 

Mm*.  10.6 

50.64     .79 

57.1     1.9 

30.95    .48 

34.0    9.8 

30.13    M 

11.8  48.5 

58.39    .85 

58.8    1.9 

30.6 

51.39     J» 

59.3    9.4 

31.35     .37 

36.7    9.8 

80.36    .98 

13.5    0.9 

58.53    .93 

60.0    1.0 

30.6 

51.81     .48 

61.8    9.7 

31.69    .31 

39.6    9.9 

80.57    .18 

13.6    1.3 

58.75    M 

61.0    0.9 

Apr.  9.6 

53.16  +.97 

64.7  43.0 

31.97  4-.95 

43.4  -9.8 

80.74  4.15 

15.1  41.6 

58.93  -i-.n 

61.7-0.7 

19.5 

53.35  -l-.U 

67.8    3.0 

33.19    .19 

45.3     9.9 

30.87    .11 

16.9    1.8 

59.09    .14 

63.3    8.5 

89.5 

53.38  -.» 

70.9    3.0 

33.36     .13 

48.3    9.8 

80.97     .06 

18.8    9.0 

69.31     .11 

63.8    8.4 

Mfty  9.5 

53.36    .80 

73.9    9.9 

33.46    .87 

50.9    9.7 

31.04     .85 

80.8    9.0 

59.31     .08 

63.1     8.9 

19.4 

51.99    .34 

76.8    9.7 

33.50  4.81 

53.5    9.5 

31.07  4.81 

83.8    9.0 

59.37    .05 

03.3  -8.1 

39.4 

51.58 -.47 

79.4  49.4 

33.48  -.05 

55.9  -9.3 

31.07 -.68 

94.8  41.8 

59.41  4.08 

63.4    0.0 

Jane  8.4 

51.05    J» 

81.6     9.0 

33.40     .11 

58.1     9.0 

31.03     .06 

86.7     1.8 

59.43  -.01 

63.3  48.1 

18.4 

50.43     .87 

83.5     1.6 

33.36     .18 

59.9    1.7 

30.98    .07 

38.4     1.6 

59.40    .03 

63.8    0.1 

88.3 

49.70     .75 

84.8     I.l 

33.07     .91 

61.4     1.3 

30.89    .10 

39.8    1.3 

59.36    .86 

6.3.1     0.9 

July  8.3 

48.93    .80 

85.7    0.6 

31.83     .96 

63.6    0.9 

30.78    .19 

31.0    1.0 

59.39    .08 

63.8    0.3 

18.3 

48.10  -.84 

86.0  48.1 

81.56 -.99 

63.3  -0.5 

30.65  -.14 

31.8  40.7 

59.30  -.10 

63.5  48.3 

38.3 

47.34     .86 

85.9  -0.4 

31.35    .38 

63.6  -0.1 

80.51     .15 

33.4  48.4 

59.09    .19 

63.3    0.4 

Aug.  7.3 

46.38    .85 

85.1     1.0 

30.93    .33 

63.4  48.4 

80.35    .18 

33.6    0.0 

58.96    .13 

61.8    0.4 

17.3 

45.54     .83 

83.9    1.5 

30.59    .33 

63.8    8.8 

80.19    .18 

33.5  -0.3 

58.83    .13 

61.3    0.4 

37.3 

44.73     .79 

83.1     9.0 

80.36    .89 

61.8    IJI 

80.03    .16 

33.0    0.7 

58.69    .13 

60.9    0.4 

Sept.  6.1 

43.97  -.7« 

79.9  -8.4 

19.95  -.99 

60.4  41.6 

19.87  -.15 

31.1  -1.0 

58.56  -.19 

60.4  48.4 

16.1 

43.38    .64 

77.3     9.8 

19.68     .94 

58.7    1.9 

19.73    .13 

39.9    1.4 

58.45    .10 

60.0    0.4 

86.1 

43.69    .54 

74.3     3.9 

19.47     .18 

66.7    9.1 

19.63    .10 

38.4     1.7 

58.36    .07 

59.6    8.3 

Oct.   6.1 

43.31     .49 

70.9     3.5 

19.33    .11 

54.6    9.9 

19.54     .06 

86.5    9.0 

58.30  -.04 

59.4  48.9 

16.0 

41.86     .96 

67.3     3.7 

19.36  -.03 

53.1     9.3 

19.49  -.08 

34.3    9.3 

58.38    .00 

59.3    8.0 

36.0 

41.65 -.13 

63.4  -3.9 

19.38  4.07 

49.8  49.9 

19.50  4.03 

21.9  -9.6 

58.31  4.05 

59.3  -8.9 

Nov.  6.0 

41.59  4-.03 

59.5     3.9 

19.39    .16 

47.6    9.1 

19.55     .88 

19.3    9.8 

58.38    .10 

59.5    8.4 

15.0 

41.70     .19 

55.6     3.9 

19.60    .95 

45.6    1.9 

19.65     .13 

16.3    8.9 

58.51     .15 

60.0    0.6 

94.9 

41.98     .36 

51.7     3.8 

19.90     .34 

43.8    1.6 

19.81     .18 

13.3    3.0 

58.69    .90 

60.7    OS 

Dee.  4.9 

43.43    .51 

48.1     3J( 

30.39    .49 

43.5    1.9 

30.03    .n 

10.3    3.0 

58.91     .94 

61.7     1.1 

14.9 

43.01  •I-.86 

44.7  -3.9 

30.74  4.4B 

41.5  48.7 

30.38  4.97 

7.3  -3.0 

59.18  4J6 

63.9  -1.3 

94.8 

43.73     .78 

41.7    9.7 

81.36    .58 

41.0  48.9 

80.57    .31 

4.3    9.8 

59.48    41 

64.3     1.5 

34.8 

44.57  •••.39 

ZQM  -9.9 

31.81  4.87 

41.0  -0.9 

30.89  4.34 

1.6  -^6 

59.81  4.81 

65.8  -1.8 
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▲PPABENT  PI4AOE3  FOR  THES  UPPBB  TBAI^SIT  AT  WASHINGTON. 

fiVrsm  Minorii. 

fi  Bootio. 

fi  Libm. 

fi^  Bootli. 

Mmo 
Solar 
Date. 

Blicfat 

DeolinAtlon 
Korth. 

Right 
AAoenalon. 

Deolinatioii 
Norlh, 

Bight 

I^elimition 

Right 
Afloensioii. 

Deolinatloii 

b     m 

14  50 

+74  35 

h     m 

14  57 

+40  48 

h     m 

15  11 

0       1 

-  8  59 

h     m 

15  20 

+37  44 

(Deo.30.8) 

59.63  +.74 

+  14.9  -41.7 

• 

53.81  +.34 

3l''l  -9.9 

B 

13.44  +.31 

18.3  -1.7 

• 
85.68  +.31 

55!7  -3.0 

Jan.  0.8 

60.41     .81 

18.5    9.1 

54.16     .36 

88.4     9.5 

13.75     .89 

80.0    1.7 

85.95    .84 

58.9     9.6 

19.8 

61.85     .87 

10.6     1.5 

54.54     .38 

86.8    9.0 

14.08     .33 

81.7     1.7 

86.30     .36 

50.4     9.9 

89.8 

68.14     .60 

9.4     0.9 

54.98     .38 

84.4     1.5 

14.41     .33 

83.4     1.6 

86.66     .87 

48.5     1.7 

Feb.  8.7 

63.04     .80 

6.8  -^.9 

55.30    .38 

83.8    0.9 

14.74     .39 

85.0    1.5 

87.03     .86 

47.1      1.1 

18.7 

63.98  -f  .85 

9.0  +0.5 

55.67  +.36 

88.6  -0.3 

15.06  +.31 

86.4  -1.3 

87.39  +.85 

46.8  -0.8 

88.7 

64.74     .79 

9.8     1.1 

56.08     .33 

88.6  +0.3 

15.36    .99 

87.6    l.l 

87.74     .38 

46.0    0.0 

Mar.10.7 

65.50    .70 

11.8    1.7 

66.34     .30 

83.1     0.8 

15.64     .97 

88.6    0.0 

88.06    .30 

46.3  +8.8 

80.6 

66.15     .50 

13.8     9.9 

56.68    .96 

84.8    1.3 

15.89     .94 

89.4    0.7 

88.35    .97 

47.8     l.i 

30.6 

66.68    .46 

15.6     9.6 

56.86    .99 

85.8    1.8 

16.18    .90 

30.0    0.5 

88.60    .94 

48.5     1.6 

Apr.  9.6 

67.07  <!-.» 

■ 

18.4  +9.0 

57.07  +.18 

87.8  +9.1 

16.38  +.10 

30.3  -0.3 

88.88  +.90 

50.3  +1.9 

19.5 

67.33     .18 

81.4     8.0 

57.88    .14 

30.1     9.4 

16.50    .16 

30.5  -0.1 

89.00    .16 

58.4     9.9 

89.5 

67.44  +.04 

84.5    3.1 

57.34     .09 

38.5    9.5 

16.65    .13 

30.5  +0.1 

89.15    .19 

54.8    9.4 

May  9.5 

67.48  -.10 

87.6    3.0 

57.4 1     .05 

35.1     9.6 

16.76    .10 

30.3    0.9 

89.85    .00 

57.3     9.5 

19.5 

67.85    .83 

30.5    9.9 

57.44  +.01 

37.6    9.5 

16.85    .07 

30.0    0.3 

89.30  +.04 

59.8    9.5 

89.4 

66.96 -.85 

33.3  +9.6 

57.43  -.03 

40.1  +9.4 

16.91  +.04 

89.7  +0.3 

89.38    .00 

68.3  +9.4 

June  8.4 

66.55    .46 

35.8    9.3 

57.38    .07 

48.4     9.9 

16.94  +.01 

89.3    0.4 

89.30  -.04 

64.7    9.3 

18.4 

66.03    JI8 

37.9    1.9 

57.30    .10 

44.5    1.0 

16.94  -.01 

88.9    0.4 

89.85    .07 

66.9    9.0 

88.4 

65.44     .8« 

39.6    1.4 

57.18    .13 

46.3    1.6 

16.98    .04 

88.5    0.4 

89.16    .11 

68.9    1.8 

Jaly  8.3 

64.76     .70 

40.8    0.0 

57.03    .16 

47.8    1.3 

16.86    .07 

88.0    0.4 

89.04    .14 

70.5    1.5 

18.3 

64.04  -.74 

41.5  +0.4 

56.86  -.18 

48.8  +0.9 

16.78  -.00 

87.6  +0.4 

88.88  -.M 

71.7  +1.1 

88.3 

63.87    .77 

41.7  -.0.1 

56.67    .90 

49.5  +0.5 

16.68    .11 

87.8    0.4 

88.71     .18 

78.6    0.7 

Aug.  7.3 

68.49    .78 

41.3    0.6 

66.46    .91 

49.7    0.0 

16.56    .13 

86.8    0.4 

88.51     M 

73.1  +8.9 

17.8 

61.71     .78 

40.4    1.1 

56.85    Ja 

49.5  -0.4 

16.43    .14 

86.4    0.3 

88.31     A\ 

73.8  -0.1 

97.8 

60.94     .75 

39.0     1.6 

56.03    .91 

48.9    0.9 

16.89    .14 

86.1     0.3 

88.10    .91 

78.8    0.8 

Sept  6.8 

60.81  -.70 

37.1  -9.1 

55.88 -JW 

47.8  -1,8 

16.15  -.13 

85.8  +0.9 

87.89  -.90 

78.1  -1.0 

16.1 

69.53    .81 

34.8    9.5 

55.63    .18 

46.3    1.7 

16.03    .19 

85.7  40.1 

87.69    .19 

70.8    1.4 

86.1 

68.93    .55 

38.0    9.9 

55.46    .15 

44.4     9.1 

15.98    .00 

85.6    0.0 

87.51     ,17 

60.8    1.8 

Oct.   6.1 

58.48    .45 

88.9    8.3 

55.38    .11 

48.1     9.5 

15.84     .06 

85.7  -0.1 

87.36     .13 

67.8    9.9 

16.1 

58.08    .84 

85.5    8.6 

55.83    .06 

39.4     9.8 

15.80  -.08 

85.9    0.3 

87.85    .00 

64.8    9.6 

96.0 

67.75  -M 

81.8  -8.8 

55.19  -.01 

36.4  -8.1 

16.80  +.09 

86.3  -0.5 

87.19  -.04 

69.1     9.9 

Nov.  6.0 

57.68  -.08 

17.9    3.0 

55.81  +.04 

33.3    8.3 

15.84     .07 

86.9    0.7 

87.18 +.00 

50.1     8.1 

16.0 

57.63  +.00 

14.0     8.9 

55.88    .10 

89.9    3.4 

15.94    .19 

87.7    0.0 

87.88    .07 

56.9    8.3 

94.9 

57.80    .94 

10.1     3.6 

55.41     .18 

86.4    3.5 

16.09    .17 

88.8    1.1 

87.33    .13 

58.6     8.4 

l>eo.  4.9 

68.18    .80 

6.3    3.7 

55.61     M 

88.9    3.4 

16.88    M 

30.0    1.3 

87.49    .10 

49.8    8.4 

14.9 

68.58 +.58 

+  8.8  -8.4 

55.85 +.r 

19.5  -8.3 

16.53  +.90 

31.5  -1.5 

87.71  +J4 

46w8-^8.9 

94.9 

50.18    .85 

-     .4     3.0 

66.15    .89 

16.3    3.1 

16.80    .90 

33.0    1.6 

87.97     .90 

48.5    3.1 

34.8 

60.89  +.77 

-  3.8  -9J( 

56.48  +.35 

13.4  -«.8 

17.10  +.88 

84.7  -1.7 

88.88 +J9 

30.5-9.9 
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APPABENT  PLA.CE8  FOB  THE  UPPER  TRANSIT  AT  WASHTNGTON. 

y*  Vnm  M inorifl. 

a  CoronoB  Borealia. 

a  Serpentia. 

e^r^iU. 

Solar 
Data. 

• 

Bigbt 
AaoenBlon. 

Declination 
north. 

Bight 
▲aoension. 

Declixkation 
K4>rth. 

Bight 
Afloension. 

DeclinatioD 
North. 

Bight 
Aaoenalon. 

DaeltaiaUoD 
North, 

h     m 

15  20 

+72  12 

h     m 

15  90 

o         / 

+27    4 

h     m 

15  38 

+  6  45 

h     m 

15  45 

O           1 

+  4  47 

(Deo.30.9) 

• 
52.07  +.50 

34'.7  -8.0 

• 

8.12 +.99 

18.2  -9.9 

a 
58.37  +.98 

37^8  -9.9 

27.42  +.98 

53J9  -4.1 

Jan.  9.8 

52.70     .» 

32.0     9.5 

8.42    .31 

15.5     9.6 

58.66     .90 

35.6    9.1 

27.71     .99 

51.8    9.6 

19.8 

53.40    .n 

29.7     1.9 

8.75     .33 

13.1     9.9 

58.97    .91 

33.5     1.9 

28.01     .31 

49.8    lA 

^.6 

54.16    .77 

28.1     1.3 

9.09     .34 

11.1     1.8 

59.29     .99 

31.7     1.7 

28.33    .39 

47.9    1.7 

Feb.  8.8 

54.94     .78 

27.1  -0.6 

9.43     .34 

9.6     1.3 

59.61     .99 

30.1     1.4 

28.65    .99 

46.4     1.4 

18.7 

55.72  +.77 

26.8    0.6 

9.76  +.33 

8.5  -0.8 

50.93  +.31 

28.9  -1.1 

28.97 +J1 

45.1  -1.1 

28.7 

56.48     .73 

27.2  +0.7 

10.08     .31 

8.0  -0.3 

60.23     .99 

28.0    0.7 

29.27    .90 

44.2    0.8 

Mar.  10.7 

57.18     .67 

28.2    1.3 

10.38     .99 

B.O  +0.9 

60.51     .97 

27.4  -0.4 

29.56     .98 

43.6    0.4 

30.7 

57.81     .88 

29.9    1.9 

10.66    M 

8.4    0.7 

60.78    .95 

27.2    0.0 

29.83    .96 

43.3  -0.1 

30.6 

58.35    .48 

32.0    9.4 

10.90    .93 

9.4     1.1 

61.02    .93 

27.4  +0.9 

30.08    M 

43.4  +0J 

Apr.   9.6 

58.78  +.37 

34.5  +9.7 

11.12 +.90 

10.7  +1.5 

61.24  +.90 

27.8  +0.6 

30.30  +.91 

43.8  +0.5 

19.6 

59.10    .96 

37.4     3.0 

11.30     .17 

12.4     1.8 

61.43     .18 

28.6    0.8 

30.50    .18 

44.5    0.7 

29.5 

59.29    .14 

40.5    3.1 

11.45     .13 

14.3    9.0 

61.59     .15 

29.5    1.0 

30.67    .15 

45.4    OJ 

M»7  9.5 

59.37  +.01 

43.6    3.1 

11.57     .10 

16.4    9.1 

61.73    .19 

30.6    1.1 

30.81     .13 

46.4     l.l 

19.5 

59.32  -.11 

46.7     3.0 

11.65     .06 

18.6     9.9 

61.83    .00 

31.9    \Jt 

30.92    .10 

47.5    1.9 

29.5 

59.16  -.n 

49.7  +9.8 

11.70 +.03 

20.8  +9.1 

61.91  +.06 

33.1  +1.8 

31.00  +.07 

48.7  +1.9 

Jane  8.4 

58.89    .aa 

52.5    9.6 

11.71     .00 

22.9    9.0 

61.96  +.03 

34.4     1.3 

31.05  +.04 

49.9    1.9 

18.4 

58.52    .41 

54.9    9.9 

1 1 .69  -.04 

24.8    1.8 

61.97     .00 

35.6    1.9 

31.07    .00 

51.0    1.1 

28.4 

58.06    M 

56.9    1.8 

11.63     .07 

26.6    1.6 

61.95 -.03 

36.8    1.1 

31.06  -.03 

52.1     1.0 

Jnlj  8.4 

57.52    .57 

68.6    1.4 

11.55     .10 

28.1     1.4 

61.90    .06 

37.8    1.0 

31.02    .66 

53.1     6.9 

18.3 

56.92  -.68 

59.7  ^.9 

11.44  -.13 

29.4  +1.1 

61.83  -.09 

38.7  +0.8 

30.95  -.08 

54.0  +0.0 

28.3 

56.28    .66 

60.4  +0.4 

11.30     .15 

30.3    0.8 

61.73    .11 

39.4    0.6 

30.85    .11 

54.7     0.7 

Ang.  7.3 

55.60     .68 

60.5  -0.1 

11.14     .16 

30.9  +0.4 

61.61     .13 

40.0    0.5 

30.73    .13 

55.2    0.5 

17.2 

54.91     .66 

60.1     0.6 

10.97     .17 

31.2    0.0 

61.47    .14 

40.4    0.3 

30.60    .14 

55.6    0.8 

27.2 

54.21     .66 

59.2    1.9 

10.79     .18 

31.0  -0.3 

61.32    .15 

40.6  +0.1 

1 

30.45    .15 

55.9  +0.1 

Sept  6.2 

63.53  -.66 

57.8  -1.7 

10.61  -.17 

30.6  -0.7 

61.17  -.15 

40.5  -0.1 

30.30  -.15 

55.9  -O.I 

16.2 

52.89    .66 

55.8    9.9 

10.44     .10 

29.7    1.0 

61.03    .14 

40.3     0.4 

30.16    .14 

55.7    0.9 

26.1 

52.30     .56 

53.4    9.6 

10.29    .14 

28.5    1.4 

60.90    .19 

39.8    0.6 

30.03    .19 

55.3    0.5 

Oct    6.1 

51.78     .47 

50.6    3.0 

10.16     .11 

26.9    1.8 

60.79     .09 

39.1     0.8 

29.92    .00 

54.7    0.7 

16.1 

51.35     .96 

47.5    9.3 

10.07     .07 

25.0    9.1 

60.72    .06 

38.1     1.1 

29.84     .06 

53.8    1.0 

26.1 

51.03  -.97 

44.0  -9.6 

10.02  -.03 

22.8  -9.4 

60.69  -.01 

36.9  -1.3 

29.80  -.Qi 

52.7  -1.9 

Not.  5.0 

60.82    .14 

40.3     9.8 

10.01  +.69 

20.3    9.6 

60.69  +.03 

35.4     1.6 

29.81  +.63 

51.4     1.4 

16.0 

60.74  -.01 

36.5    9.0 

10.06    .08 

17.5    9.8 

60.75    .08 

33.7     1.8 

29.86    M 

49.8    1.6 

25.0 

60.79  +.19 

32.6    9.9 

10.17     .13 

14.6    9.0 

60.86    .19 

31.8    9.0 

29.96    .13 

48.1     1.8 

Deo.   4.9 

60.98    .96 

28.7    9.8 

10.32     .18 

11.6    9.0 

61.02    .18 

29.8    9.1 

30.12    .18 

46.1     9.0 

14.0 

51.31  +.96 

25.0  -9.6 

10.53  +.93 

8.5  -9.0 

61.22  +.99 

27.6  -9.9 

30.31  +J9 

44.1  -9.1 

94.9 

51.76    .61 

21.6    9.9 

10.77     .97 

5.5     9.9 

61.46     .96 

25.4    9.9 

30.55    J5 

41.9    9.1 

34.0 

52.39  +.61 

18.6  -9.9 

11.06  +.90 

2.6  -9.8 

61.74  +J66 

23.2  -9.9 

30.82+ JO 

39.8  -9.1 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CUfMB] 

llinoris. 

«  Corona  fiorealii. 

6  Soorpli. 

^Soorpii. 

Mmui 

Solsr 
Dale. 

Bight 
AAoenaion. 

OMUnation 

^  Biffht 
Aeoenrion. 

DooUxiation 
Jforlh. 

Bight 
AMenoloB. 

DeoUnatioD 
aauik. 

Bight 
AaoensloD. 

I>60liaAtion 
aauik. 

h     m 

15  47 

O           1 

+78    6 

h     m 

15  58 

+27*  id 

h     ID 
15  58 

-22  19 

h     ID 

15  59 

-19*30 

(Deo.30.9} 

• 
49.96  +.70 

66.7  -8.9 

• 
8.05  +.97 

64''9  HI.9 

a 
58.53  +.30 

h 

1.0  -«.9 

s 

11.10  +.90 

45.6  -1.0 

Jan.  9.9 

50.73     .64 

63.8    9.7 

8.34     .30 

69.1     9.0 

58.84     .38 

9.0     1.0 

11.40     .31 

46.7     1.1 

19.8 

51.64     .06 

61.3     9.9 

8.65    .39 

59.6    9.3 

59.18    .34 

3.1     l.I 

11.79     .33 

47.8    1.9 

99.8 

59.65  l.OS 

59.4     1.0 

o.SId     .33 

57.5     1.9 

59.59    .35 

4.9    1.9 

19.06     .34 

49.0     1.9 

Feb.  6.8 

53.73  1.10 

58.9    0.9 

9.31     .33 

55.8     1.4 

59.87    .35 

5.4     1.9 

19.40     .34 

50.3     1.9 

18.7 

54.a5+l.ll 

57.6  -0.9 

9.64  +.33 

54.6  -0.9 

60.99  +.81 

6.7  -1.9 

19.74  +.33 

51.5-1.1 

98.7 

55.95  1.07 

57.6  +0.4 

9.97     .38 

54.0  -0.4 

60.55    .33 

7.8     1.1 

13.07     .88 

59.6     1.1 

Mar.  10.7 

56.99  1.00 

58.5    1.0 

10.98     .30 

63.8  +0.1 

60.87    .31 

8.9     1.0 

13.39    .31 

53.6     1.0 

90.7 

57.96     .90 

59.9    1.6 

10.57     .98 

54.9    0.6 

61.17    .98 

9.9    0.9 

13.68     .99 

54.5    0.9 

30.6 

58.80    .77 

61.8    9.1 

10.83     .95 

55.1     1.1 

61.45    .97 

10.8    0.8 

13.96     .97 

55.9    0.7 

Apr.  9.6 

59.50  -k-M 

64.9  -14.5 

11.06  +J9 

56.4  +1.5 

61.70  +.94 

11.6-0.7 

14.91  +.94 

55.9  -0.6 

19.6 

60.03    .45 

67.0     9.8 

11.97     .19 

58.0    1.8 

61.93     .91 

19.3    0.0 

14.44     .91 

56.4    0.5 

99.6 

60.40     .97 

69.9     3.0 

11.44     .10 

59.9    9.0 

69.14     .19 

19.9    0.5 

14.65    .19 

56.8    0.4 

May  9.5 

60.57  -i-.oe 

73.1     3.1 

11.58     .19 

69.1     9.9 

69.31     .10 

13.4    0.4 

14.89    .16 

57.1     0.3 

19.5 

60.56  -.10 

76.9     3.1 

11.68    .06 

64.3    9.9 

69.45    .13 

13.8    0.4 

14.97     .13 

57.4    0.9 

99.5 

60.37 -.98 

79.3  +3.0 

11.75 +.00 

66.6+^9 

69.56 +.00 

14.1  -0.3 

15.08  +.10 

57.5  -O.I 

Juue  8.4 

60.01     .44 

89.9    9.8 

11.79 +.01 

68.8    9.1 

69.64     .06 

14.4     0.3 

15.16     .00 

67.6  -8.1 

18.4 

59.48    .50 

84.8    9.5 

11.78 -.08 

70.9    8.0 

69.68  +.09 

14.7     0.9 

15.91  +.03 

57.7     0.0 

98.4 

58.81     .73 

87. 1     9.1 

11.75     .05 

79.8    1.8 

69.60  -.01 

14.8     O.I 

15.99  -.01 

57.7    0.0 

July  8.4 

58.09     .85 

89.0    1.7 

11.68     .00 

74.5     1.0 

69.66    .06 

14.9  -0.1 

15.19     .04 

57.7     0.0 

18.3 

57.11  -.90 

90.4  +1.9 

11.57 -.19 

75.9  +1.3 

69.60  -.06 

15.0     0.0 

15.14  -.07 

57.7  +0.1 

98.3 

56.19  1.09 

91.4     0.7 

11.44     .14 

77.0    1.0 

69.50     .11 

14.9  +0.1 

15.05     .10 

57.6    0.1 

Aug.  7.3 

55.07  1.07 

91.8+0.9 

11.99     .10 

77.8    0.6 

69.38    .13 

14.8    0.9 

14.93     .13 

57.4    0.9 

17.3 

53.97  1.10 

91.7  -0.3 

11.19    .18 

78.3  +0.9 

69.94     .15 

14.6    0.9 

14.80     .14 

57.9    0.9 

97.9 

59.86  1.00 

91.1     0.8 

10.93    .10 

78.4  -0.1 

69.09    .16 

14.3    0.3 

14.65     .15 

56.9    0.3 

Sept  6.9 

51.7&-1.06 

90.0  -1.3 

10.74  -.18 

78.1  -0.5 

61.93  -.16 

14.0  +0.4 

14.49  -.15 

66.6  +0.3 

16.9 

50.70  1.03 

88.4     1.8 

10.56     .18 

77.4     0.9 

61.78     .15 

13.6     0.4 

14.34     .15 

56.3    0.3 

96.1 

49.71     .05 

86.3    9.3 

10.39     .10 

76.3     1.9 

61.64     .13 

13.1     0.4 

14.90     .13 

55.9    0.3 

Got    6.1 

48.80    .85 

63.8    9.7 

10.94     .13 

74.9     1.6 

61.59    .10 

19.7     0.4 

14.08     .10 

55.6    0.3 

16.1 

48.01     .79 

80.9    3.1 

10.13     .09 

73.1     1.9 

61.44     .06 

19.3     0.4 

14.00     .00 

55.3    0.9 

96.1 

47.36  -.57 

77.7  -3.4 

10.05  -.05 

71.0  -9.9 

61.40  -.08 

11.9 +«.3 

13.95  -.09 

55.9  +0.1  ' 

Nov.  5.0 

46.87    .40 

74.9    3.6 

10.09    .00 

68.6    9.5 

61.41  +.03 

11.7 -M.O 

13.96  +.03 

55.1     0.0 

15.0 

46.57    .91 

70.5    3.7 

10.04  +.05 

65.9    9.6 

61.47     .09 

11.6     0.0 

14.01     .06 

55.9  -0.9  1 

95.0 

46.45  -.01 

66.7    3.8 

10.19    .10 

63.1     9.0 

61.59     .14 

11.7-0.9 

14.19     .13 

55.4     0.3 

Deo.  5.0 

46.54  +.19 

69.8    3.7 

10.95    .15 

60.1     3.0 

61.76     .19 

19.0     0.4 

14.98    .18 

55.8     0.5 

14.9 

46.83  +.80 

59.1  -8.0 

10.43  +JW 

57.0  -3.0 

61.98  +.94 

19.5  -0.6 

14.49  +.93 

66.5  H>.7 

94.9 

47.31     .57 

55.6    8.4 

10.65     .94 

54.0     3.0 

69.94     .99 

13.1     0.0 

14.74     .97 

57.3    0.9  , 

34.9 

47.97  +.75 

59.4  -^.1 

10.99  +.96 

51.1  -9.8 

69.54  +.31 

14.0  -0.0 

15.03  +.30 

58.9  -l.o 

FIXED  STARS,  1893. 


345 


APPARRNT  PLA0S8  FOB  THE  UPPER  TRANSIT  AT  WAflHINOTOH. 

Solar 
Dikte. 

Groombridge  9390. 

6  Opbioobi. 

r  Uereolia. 

f  Draeonia. 

Bi«fat 
AfloensloB. 

DaellBatSon 
North. 

Btoht 
AaowMloii. 

DeeUnatton 
SatUk, 

BIfffat 

DedliiAtioB 

BIcht 

DaaUnalloB 
North. 

Kartk. 

h     m 

16    5 

+68    5 

h     m 
16     8 

O          1 

-  8  25 

16  16 

+46  88 

h      IB 

16  22 

+  6f  44 

'(Deo^.9) 

50.97  <l-.41 

I4!!9  -«.4 

• 
49.69  4  J7 

1 U9  -1.7 

99.77  4J7 

50!9-9.4 

a 
30.51  4J9 

It 
67.4  -3.5 

Jan.   9.9 

50.71     .48 

11.7     9.0 

49.90    M 

13.7     1.7 

30.06    .91 

47.7    M 

30.86     .39 

64.0     3.0 

19.8 

60.93     M 

9.0     1.5 

43.90    .90 

15.4     1.6 

30.40     .95 

44.9    0.6 

31.97     .44 

61.1     0.7 

39.8 

60.81     .00 

6.8     1.9 

43.51     .91 

17.0     1.5 

30.76    .97 

49.5    0.1 

31.74     .48 

58.7    0.1 

Feb.  8.8 

6L44     .63 

5.9    1.9 

43.83    M 

1&4     IJi 

31.15    .90 

40.7     1.5 

39.94     .51 

56.9    1.5 

18.8 

69.09  -I-.M 

4.3  -«.0 

44.14  4^ 

19.6  -1.1 

31.64  4.90 

39.4 -OJ 

39.76  4.00 

55.7  -0.0 

88.7 

69.73     .es 

4.0  40.1 

44.45    .90 

90.6    0.9 

31.93    .98 

38.8 -OJ 

33.99    J0 

55.1  -0.9 

M»r.|0.7 

63.35    .00 

4.5    0.0 

44.75     M 

91.4     0.6 

39.31     .97 

38.9  40  J 

33.80    .50 

55.3  40.5 

90.7 

63.93    M 

5.5     1.4 

45.03     JKI 

91.8  -OJI 

39.67    .34 

39.5    0.0 

34.99    .47 

66.1     1.1 

30.7 

64.46    .« 

7.9    1.9 

45.30     M 

99.0    0.0 

33.00    .31 

40.7    1.5 

34.73    .49 

57.6    1.7 

Apr.   9.6 

64.91. -I-.41 

9.4  4ft.4 

45.54  4.03 

91.9  40.9 

33.99  4  JB 

49.5  49.0 

35.13  4  J7 

59.5  40.9 

19.6 

65.98    .93 

19.0     9.7 

45.76     .91 

91.6    0.4 

33.55    .09 

44.7    0J 

:)5.47     .30 

61.9    9.6 

99.6 

65.56    .S3 

14.9    9.0 

45.95     .10 

91.1     0.5 

33.76    .10 

47.9    0.6 

35.74     .03 

64.7     9.9 

May  9.5 

65.75     .14 

18.0     9.0 

46.19     .15 

90.5    0.6 

3.3.93    .14 

50.0    0J 

35.94     .10 

67.7    3.1 

19.5 

65.83  4.04 

91.9    9.0 

46.96    .19 

19.8    0.7 

34.05    .00 

59.9    0.0 

36.06     .00 

70.9     3.9 

99.5 

65.89  -.00^ 

94.3  49.1 

46.37  4.00 

19.0  40.8 

34.19  4.04 

55.8  40.0 

36.11  4.01 

74.1  43.1 

Jane  8.5 

65.79    .15 

97.4    0.0 

46.45    .06 

18.9    0.8 

34.14     .00 

58.7    0.8 

36.09  -.06 

77.9    3.0 

18.4 

65.59    .94 

30.9    9.7 

46.50  4.09 

17.4    0.8 

34.11  -.05 

61.5    0.6 

35.99     .13 

80.1     9.8 

98.4 

65.94     .99 

39.8    9.4 

46.51     .00 

16.6    0.7 

:M.04     .10 

64.0    0.4 

35.89    .00 

89.9     9.5 

Jaly  8.4 

64.88    .90 

35.0    9.0 

46.49  -.09 

15.8     0.7 

33.99    .14 

66.9    0.1 

35.59    M 

85.9     9.9 

18.4 

64.46  -.45 

36.8  41.6 

46.44  -.07 

15.9  40.6 

33.75  -.18 

68.1  41.7 

35.99 -JO 

87.9  41 J 

98.3 

63.97     .51 

38.1     1.1 

46.35    .10 

14.6     0.5 

33.55    .91 

69.6    1.9 

34.95    .30 

88.8    1.4 

Ang.  7.3 

63.44     .55 

38.9    0.6 

46.94     .10 

14.1     0.4 

33.39    .04 

70.7    0.0 

34.56    .40 

90.0    0.9 

17.3 

69.88    .57 

39.3  40.1 

46.11     .14 

13.8    0.9 

33.06    JB 

71.3  40.4 

34.14     .43 

90.6  40.4 

97.9 

69.30    .88 

39.1  -0.4 

45.97    .15 

13.5    OJI 

39.79    J07 

71.5  -0.1 

33.70     .45 

90.7  -0.1 

Sept  6.9 

61.71  -je 

38.4  -1.0 

45.89  -.15 

13.4  40.1 

39.51  -.08 

71.9  -0.6 

33.95  -.45 

90.3  -0.6 

16.9 

61.14     .56 

37.9    1.5 

45.67     .14 

13.3    0.0 

39,93    .07 

70.4     1.0 

39.80    .44 

89.4     1.1 

96.9 

60.59     .90 

35.4    9.0 

45.53     .19 

13.4  -0.9 

31.96    J5 

69.1     U 

39.37    .41 

88.0    1.6 

Oofc.    6.1 

60.09    .47 

33.9    9.4 

45.41     .11 

13.7    0.4 

31.79    M 

67.4     1.9 

31.97     .37 

86.1     0.1 

16. 1 

59.65    .40 

30.6     9.8 

45.39    .07 

14.9     0.5 

31.59    .18 

65.9    9.9 

31.69    M 

83.7    9.6 

96.1 

59.99 -.99 

97.6-9.9 

45.97  -.09 

14.8  -0.7 

31.35  -.14 

69.6  -«.7 

31.39  -J9 

80.9  -3.0 

Nov.  5.1 

50.09    .99 

94.9    9.5 

45.95  4.09 

15.6     0.9 

31.94     .08 

59.7     9.0 

31.10    .18 

77.8    3.3 

15.0 

58.85  -.19 

90.6    9.7 

45.99     .06 

16.6    1.1 

31.T9  -.09 

56.5    9.9 

30.96    .10 

74.3    3J 

95.0 

58.79    .00 

16.8    3.8 

45.38    .11 

I7.U     1.9 

31.91  4.05 

53.1     9.5 

30.90  -.01 

70.7     3.7 

Deo.  5.0 

58.65  -I-.IS 

13.0     9.8 

45.59     .16 

10.9     1.5 

31,99    .11 

49.5     9.6 

30.94  4.09 

66.9     3.8 

14.9 

50.01  4.99 

9.9  -9.7 

45.70  4.0D 

90.8  -1.6 

31.43  4.17 

45.8  -9.6 

31.07  4.17 

63.1  -9.7 

94.9 

50.30    .93 

5.5     9.5 

45.99     .94 

99.4     1.7 

31.64    jn 

49.3    9.5 

31.98    .00 

50.4     3.6 

34.9 

69.68  •l'.44 

9.1  -9.9 

46.18  4  J7 

94.1  -1.7 

31.00  4J0 

38.9-9.3 

31.58  4.94 

56.9  -3.4 
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APPARBBTT  PLACES  FOB  THS  UPPXB  TRANSIT  AT  WASHTNOTOir. 

a  Scorpii. 
(JhUares,) 

fi  Heroulis. 

A  Draoonii. 

C  Ophiachi. 

SolAT 

Date. 

Htght 
▲floeiiBioii. 

DeolUMtkm 
South. 

lUght 
AMMMioa. 

DecUnatlon 
North, 

Bight 
AMeniioB. 

DeoUaatloii 
North. 

Bight 
Aaoension. 

DeoUnetloB 
Oouih. 

h     m 

16  22 

O          t 

—26  11 

h     m 

16  25 

+2f  43 

h     m 

16  28 

+68  59 

h     m 

16  81 

O            t 

-10  21 

(Deo.30.9) 

8 

48.77  +JW 

40.3  H>.5 

8 

35.69  -I-.94 

12.3  -9.8 

9.08  +.36 

49L1  -8.5 

• 

14.20  +.96 

4.9  -1.8 

Jan.  9.9 

49.07     .31 

40.9     0.7 

35.85     .97 

9.6    9.6 

9.48    .45 

38.8    3.1 

14.47     .98 

6.2     1.3 

19.9 

49.39     .33 

41.6     0.8 

36.13     .99 

7.2    9.3 

9.98    .58 

85.8    9.7 

14.76     .30 

7.5     1.3 

S9.8 

49.74     .35 

42.5     0.9 

36.44     .31 

5.0     9.0 

10.54     .89 

33.4    9.1 

15.07     .81 

8.8    1.3 

Feb.  8.8 

50.09     .35 

43.4     0.9 

36.76     .39 

3.2     1.6 

11.17     .64 

31.6    1.5 

15.39     .39 

10.0      1.9 

18.8 

50.44  +.35 

44.3  -1.0 

37.08  -I-.39 

1.9  -1.1 

11.82  +.06 

30.4  -0.9 

15.71  +.88 

ll.l  -1.0 

28.7 

50.79     .34 

45.3     0.9 

37.39     .31 

1.0     0.6 

12.48    .96 

29.8  -0.9 

16.03    .31 

12.0     0.8 

Mar.  10.7 

51.13     .33 

46.2     0.9 

37.70     .39 

0.7  -0.1 

13.14     .84 

30.0 +0.5 

16.34     .30 

12.8     0.6 

80.7 

51.45     .31 

47.1     0.8 

38.00     .98 

0.6  +0.4 

13.76     .90 

30.8    1.1 

16.64     .90 

13.3     0.4 

30.7 

51.76     .99 

47.9     0.8 

38.27     .96 

1.4     0.8 

14.33     .54 

32.3     1.7 

16.92     .97 

13.6  -0.9 

Apr.  9.6 

52.04  •I-.97 

48.7  -«.7 

:«.52  -I-.94 

2.4  +1.9 

14.84  +.47 

34.3  +9.9 

17.18  +45 

13.7     0.0 

19.6 

52.31     .96 

49.4     0.7 

38.75     .91 

3.8     1.5 

15.27     .38 

36.7    9.8 

17.42    .93 

13.7  +0.1 

89.6 

52.54     .91 

50.0     0.6 

38.95     .18 

5.5     1.8 

15.60     .99 

39.5    9.9 

17.64     .91 

13.5     0.3 

May  9.6 

52.75     .19 

50.6     0.6 

39.12     .15 

7.4     9.0 

15.85     .19 

42.6    8.1 

17.84     .18 

13.2    0.4 

19.5 

52.93     .19 

51.1     0.5 

39.26     .19 

0.5     9.1 

15.99  +.09 

45.7     3.9 

18.01     .15 

12.7    0.4 

29.5 

53.07  +.19 

51.6  -<».5 

39.37  +.09 

11.6  +9.1 

16.02  -.01 

49.0  +8.9 

18.14  +.19 

12.3  +0.5 

Jane  8.5 

53.18     .09 

52. 1     0.4 

39.44     .96 

13.7    9.1 

15.96     .11 

52.1     3.1 

18.25    .09 

11.8     0.5 

18.4 

53.25     .06 

52.5    0.4 

39.47  +.01 

16.8     9.0 

15.80     .91 

55.1     9.8 

18.32    .05 

11.3     0.5 

28.4 

53.28  -•-.01 

52.9    0.3 

39.47  -,09 

17.7     1.8 

15.54     .30 

57.9    9.6 

18.35  +.09 

10.8    OJi 

Jnly  a4 

53.28  -.09 

53.2    0.3 

39.43     .05 

19.4     1.6 

15.20     .38 

60.3    9.9 

16.35  -.99 

10.3     0.4 

18.4 

53.23  -.06 

53.4  -0.9 

39.36  —.09 

21.0  +1.4 

14.78  -.45 

62.3  +1.8 

18.32  -.06 

9.9  +0.4 

28.3 

53.15    .10 

53.6  -0.1 

39.26     .19 

22.2    I.X 

14.30    .51 

64.0     1.4 

18.25     .09 

9.5    0.3 

Ang.  7.3 

53.04     .13 

53.7    0.0 

39.12    .14 

23.2    0.8 

13.75     .88 

65.1     0.9 

18.15    .11 

9.2    0.3 

17.3 

52.90     .16 

53.7  40.1 

36.97     .16 

23.9    0.6 

13.17     .80 

65.8  +0.4 

18.02    .13 

a9    0.3 

27.3 

52.74     .19 

53.5     0.9 

38.80     .17 

24.2  +0.9 

12.56     .89 

65.9  -0.1 

17.88    .15 

8.7     0.9 

Sept  6.2 

82.57  -.17 

53.3  •Ht.S 

38.62  -.18 

24.2  -0.9 

11.93-.6I 

65.5  -0.6 

17.73  -.15 

8.5  +0.9 

16.2 

52.41     .19 

52.9    0.4 

38.43    .18 

23.9    0.5 

11.31     .81 

64.6     1.1 

17.57     .18 

8.4  +0.1 

26.2 

52.25    .15 

52.5    0.4 

38.26     .17 

23.2    0.8 

10.71     .58 

63.2    1.8 

17.42    .14 

8.3    9.0 

Oet.   6.1 

52.11     .19 

52.0    0.5 

36.10     .14 

22.2    1.9 

10.15     .53 

61.3    9.1 

17.29     .19 

8.4  -9.1 

16.1 

52.00    .09 

51.5    0.5 

37.97    .11 

20.8    1.5 

9.64     .47 

58.9    9.8 

17.19    .89 

8.5    0.9 

26.1 

51.94  -.04 

51.0  4«^ 

37.88  -.97 

19.1  •1.8 

9.91  -.38 

56.2  -8.0 

17.19  -.86 

8.7  -0.3 

Nov.  5.1 

51.92  -f.01 

50.6    0.4 

37.82  -.93 

17.1     t.l 

8.88    .99 

53.0    3JI 

17.09     .90 

9.2    0.5 

15.0 

51.95    .06 

50.2    0.8 

37.82  +.99 

14.8    9.4 

8.63    .19 

40.5    3.8 

17.11  +.04 

9.7    0.6 

25.0 

52.04     .19 

50.0  -H).l 

37.87    .97 

12.3    9.0 

8.50  -.97 

45.9    3.7 

17.18     .89 

10.6    0.8 

Deo.  6.0 

62.19    .17 

50.0    0.0 

37.97    .19 

9.6    9.7 

8.48  +.06 

42.1     8^ 

17.30     .14 

11.4     1.0 

15.0 

52.38  •I-.99 

50.1  -0.9 

38.11  +.17 

6.8  -8.8 

8.59  +.17 

38.3-3.8 

17.47  +.19 

12.4  -1.1 

24.9 

62.62    .99 

60.4    9.4 

38.31     .91 

4.0    9.8 

8.82    M 

34.5    3.8 

17.68    .94 

13.6    1J9 

84.9 

62.91  -I-.99 

60.8  H>.6 

38.54 +J6 

1.3-9.7 

9.15  +J9 

81.0  -3.4 

17.03  +J7 

.4J»^.^ 
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AFTAJWffT  PLAOBS  FOB  THB  UFPBB  TBANSIT  AT  WASmNQTON. 


8oUr 
Date. 


•  TrlAOgali  Aiutimlit. 


Bight 


DmUbsUoii 


f  Heronlu. 


c  Ophinohi. 


f  Una  Minoris. 


SiCht 


DeoUnAllon 
North. 


Bight 


DMUafttiott 
Kortk. 


Bight 


Deoliiuktioii 
North. 


(Deo.30.9) 
Jan.   9.9 
19.8 
S9.8 
Feb.  8.6 


18.8 
d8.7 
Mar.  10.7 
90.7 
30.7 

Apr.  9.6 
19.0 
t9.6 

May  9.R 
19.6 

29.5 
Jiioe  0.6 
18.4 
88.4 
Jnlj  9.4 

18.4 
9a3 
Aag.  7.3 
17.3 
«7.« 

Sept.  0.9 
10.9 
96.9 

Oct  0.1 
lO.I 


LI 

Nov.  5.1 
15.0 
95.0 
Deo.  5.0 

14.9 
94.9 
34.9 


h     m 

16  97 


15.48  -^sr 

10.09  .M 

10.77  .71 

17.50  .75 

18.98  .18 

19.07  -h.n 
19.86  .70 
90.04  .77 
91.39  .74 
99.11     .00 

99.78  -¥.94 
93.39  JO 
93.94  M 
94.4 1  .49 
94.80    .94 

95.10  *M 
95.31  .10 
95.4 1  ^.€0 
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17.53     .91 

65.3  -0.4 

49.31     .77 

74.1  -0.5 

Oct.    6.2 

59.35    .10 

78.0     0.8 

33.44     .89 

95.7     1.1 

17.32     .90 

64.7    0.8 

48.54     .75 

73.3     1.6 

16.1 

59.20    .14 

77.3     0.9 

32.84     .58 

94.3    1.0 

17.13     .18 

63.7     1.9 

47.80     .71 

72.0     1.6 

26.1 

59.07  -.11 

76.2  -1.9 

32.29  -.59 

92.4  -4.1 

16.97  -.15 

62.4  -1.8 

47.12 -.84 

70.2  -9.0 

Not.  5.1 

58.98    .07 

74.9     1.4 

31.80     .44 

90.0    9.8 

16.84     .11 

60.6     1.9 

46.52     .58 

68.0     9.5 

15.1 

58.93  -.03 

73.4     1.7 

31.40     .35 

87.3     3.0 

16.75    .07 

58.5     9.9 

46.00     .48 

65.2     9.9 

25.0 

58.92  +.09 

71.6     1.9 

31.09    .95 

84.1     3.3 

16.71  -.09 

56. 1     9.5 

45.60     .34 

62.2    3.9 

Deo.  5.0 

58.97     .07 

69.6    9.1 

30.89    .14 

80.7    3.5 

16.71  +.03 

53.5    9.7 

45.32     .91 

58.8    3.5 

15.0 

50.06  +.11 

67.4  -4.9 

30.81  -.09 

77.1  -3.8 

16.77  +.08 

50.7  -9.9 

45.18 -.07 

55.2-34 

25.0 

59.19    .18 

65.1     9.3 

30.85  +.10 

73.4     3.7 

16.88    .13 

47.8     9.9 

45.18 +.07 

51.5     3.7 

34.9 

59.37  +.flD 

62.8  -8.3 

31.00  +.91 

69.8  -8.8 

17.04  +.18 

44.9  -9.9 

45.31  +.91 

47.9  -3.7 
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APPARENl'  PLACES  FOR  TUB  UPPER  TRANSIT  AT  WASTfTNGTON. 

y  DraconiB. 

7«Sag 

ittarii. 

fi  Sagittarii. 

9  Serpentii. 

Meao 
Solar 
Date. 

KlKht 
Ascension. 

Declination 
North, 

Bight 
Ascension. 

DeoUnatlon 
South, 

Bight 
Ascension. 

Dedinotton 
South, 

Bight 
Ascmsion. 

BeeliBaHoa 
BauUi. 

17  64 

+  5f  29 

h     m 

17  58 

-so"  25 

h     m 

18    7 

O           1 

-21     5 

h     m 

18  15 

e        $ 

-  2  55 

Jan.   0.0 

8 

4.91  +.13 

54.4  -3.0 

8 

53.79  -l-.OO 

36.6  +0.3 

8 

19.77  +.18 

18.6  -0.3 

8 

44.46  +.15 

49I9  -1.3 

0.9 

5.08     .19 

50.9     3.4 

54.01     .94 

36.3     0.9 

19.97     .98 

18.9    0.3 

44.63     .18 

43,5     1.3 

19.9 

«*>.30     .95 

47.5     3.9 

54.98     .97 

36.1     0.1 

90.91     .96 

19.9    0.3 

44.84     .91 

44.8     1.3 

29.9 

5.58     .90 

44.5     9.8 

54.57     .30 

36.0  +0.1 

90.47     jn 

19.5    0.3 

45.07     .94 

46.1     1J8 

Feb.  8.9 

5.91     .34 

41.9     9.4 

54.89     .39 

t 

36.0    0.0 

90.76     M 

19.8    0.3 

45.39     .96 

47.9    1.8 

18.8 

6.97  +.37 

.39.8  -1.8 

55.92  +.34 

36.0    0.0 

91.06  +.31 

90.0  -0.9 

45.60  +.98 

48.1  -8.0 

S8.8 

6.66     .30 

38.9    1.9 

55.57     .35 

3G.0    0.0 

91.38    .38 

90.9    0.9 

45.88    SB 

48,7    8.8 

Mar.  10.8 

7.06    .40 

37.3  -0.8 

55.99     .35 

36.0    0.0 

91.71     .39 

90.3  -0.1 

46.18    .38 

49.1  -8.4 

90.8 

7.47     .40 

37.1  -M).l 

56.98    .35 

36.1  -8.1 

99.04     .33 

90.3    0.0 

46.48     .38 

49.3    8.8 

.T0.7 

7.87    .40 

37.5    0.7 

56.63    .35 

36.9    0.1 

99.36    .38 

90.3  48.1 

46.78     .38 

49.1  48.3 

Apr.  9.7 

8.96  -•-.30 

38.5  -I-IJ 

66.98  +.34 

36.9  -0.1 

99.69  +.88 

90.1  40.9 

47.08  +J9 

48.7  48.6 

19.7 

8.63     .3S 

40.9    1.8 

57.31     .33 

36.3    0.1 

93.00    .81 

19.9    0.9 

47.37    .98 

48.0    8.7 

99.6 

8.96    .31 

49.3    9.3 

57.63    .81 

36.5    0.1 

93.30     .90 

19.6    0.3 

47.65    .97 

47.9    8.8 

May  9.6 

9.96    .97 

44.8    9.7 

57.94     .90 

36.6    0.9 

93.59     .97 

19.3    0.3 

47.91     .95 

46.1     1.1 

19.6 

9.51     M 

47.6    3.0 

58.91     .90 

36.8    OJi 

93.85    J6 

19.0    0.8 

48.16     .88 

45.0     1.8 

99.6 

9.71  -i-.n 

50.7  48.1 

58.46  +.93 

37.1  -0.3 

94.09 +jn 

18.8  48.3 

48.38  +.91 

43.8  +1.8 

Jane  8.5 

9.85    .11 

53.9    3.9 

68.67    .19 

37.5    0.4 

94.30    .19 

18.5     0.9 

48.57     .18 

49.5    1.8 

J  8.5 

0.94  ^M 

57.9    ZM 

58.85    .15 

37.9    0.4 

94.47    .15 

18.4    0.1 

48.73     .14 

41.3    1.8 

98.5 

9.96    .00 

60.4     3.1 

58.98    .11 

38.4    0.5 

94.60    .11 

18.3  48.1 

48.85     .18 

40.1     1.1 

Joly  8.4 

9.93  -.00 

63.4     9.9 

59.07     .06 

38.9    0.5 

94.69    .07 

18.9    8.0 

48.93    .86 

39.0    1.0 

18.4 

0.84  -.IS 

66.3  -f^.? 

59.11  +.01 

39.4  -8.5 

94.73  +.09 

18.9    0.0 

48.97  +.89 

38.1  40.8 

98.4 

9.69    .18 

68.8    9.4 

59.10  -.03 

40.0     0.5 

94.73  -.09 

18.3  -0.1 

48.97  -.09 

37.9    0.8 

Aug.  7.4 

9.49    M 

71.0    90 

50.04     .07 

40.5     0.5 

94.69    .00 

18.4     0.1 

48.93    .00 

36.5    0.8 

17.3 

9.94     .97 

79.8    1.8 

58.95    .11 

41.0    0.4 

94.61     .10 

18.6    0.1 

48.85    .00 

36.0    8.5 

97.3 

8.95    .30 

74.9    l.l 

58.89    .14 

41.3     0.3 

94.49    .13 

18.7    0.1 

48.74     .19 

35.6    8.3 

Sept.  6.3 

8.64  -.38 

75.9  -1^.7 

58.66  -.17 

41.6-0.9 

94.35  -.15 

18.8  -8.1 

48.60  -.14 

35.3  48.9  i 

16.3 

8.30    .34 

75.6  4^.9 

58.48    .18 

41.8-8.1 

94.18    .17 

18.9  -8.1 

48.45    .18 

35.9  48.1 

96.9 

7.96    .34 

75.5  HI.3 

58.99    .18 

41.9    0.0 

94.01     .17 

19.0    8.8 

48.98    .18 

35.9-0.1 

Oct.    6.9 

7.69    .33 

75.0    0.8 

58.11     .17 

41.8  48.9 

93.84    .18 

19.0    8.0 

48.19    .16 

35.3    0.9 

16.9 

7.30    .31 

73.9     1.3 

57.94    .15 

41.5     0.3 

93.69    .14 

19.0    0.0 

47.96     .14 

35.0    8.4 

96.1 

7.01  -.87 

79.3  -1.8 

57.80  -.19 

41.9  48.4 

93.55  -.19 

18.9    CO 

47.83  -.19 

36.1  -8.5 

Nov.  5.1 

6.75    .n 

70.9    9l3 

57.70    .00 

40.8    0.5 

93.45    .06 

18.9    0.0 

47.79    .00 

36.7    8.7 

15.1 

6.55    .17 

67.7    8.7 

57.64  -.03 

40.3    0.5 

93.39  -.04 

18.8    0.0 

47.65    .06 

37.5    8.8 

95.1 

6.41     .11 

64.9    3.0 

57.63  +.09 

39.8    f^A 

93.38  +.01 

18.8    0.0 

47.69  -.01 

38.4     Ml 

Deo.  5.0 

6.33  -.06 

61.7     3.3 

57.68    .07 

39.3    0.5 

93.41     .06 

18.6    8.0 

47.64  +.04 

39.4     1.1 

15.0 

6.39  -f.09 

58.3 -3.A 

57.77  +.19 

38.8  48.4 

93.49  +.11 

18.9  -0.1 

47.70  +.08 

40.6  -1.8 

95.0 

6.38    .00 

54.7     3.5 

57.99    .17 

38.4    0.4 

93.69    .15 

19.0     0.9 

47.80     .19 

41.8    1.3 

35.0 

6.50  -I-.IO 

51.9  -3.6 

58.19  4.91 

38.1  48  Jl 

93.80  +.90 

19.9  -0.3 

47.95  +.16 

43.1  -1.8 
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Ill 

1  Aqatla. 

a  Lym. 

(Kve.) 

• 

a  Oetantii. 

0  Ljrno. 

Rlffat 
Aseemiim. 

Denllnatioii 

BIffht 
AwwiMion. 

DeeUnatioii 
NortlL 

BIfbt 
AflOflBBlon. 

Deellnallon 
Souik, 

BifTht 
Aaeenslon. 

BeeliiMUkMi 
North. 

h     m 

18  29 

-  8°  19' 

h     m 

18  88 

+88  40 

h 
18 

-89'  16 

h     m 

18  46 

+83  13 

Jan.  0.0 

■ 

91.11  *M 

16.0  -1.0 

■ 
16.80  +.19 

53.9  -9.9 

mas 
45  49.3+  4.9 

1* 

57.9  49.4 

• 

6.09  +.08 

70.0  -3.0 

10.0 

91.97    .18 

16.9    1.0 

16.99    .14 

50.7    9.1 

45  48.9    7.4 

54.6     9.9 

5.80     .19 

67.0     9.9 

19.% 

91.47    .81 

17.8    0.9 

17.09    .19 

47.7    9.0 

45  57.1    10.3 

51.4     9.1 

5.96     .17 

64.1     9.8 

99.0 

91.70     .94 

18.7    9.8 

17.30     .99 

44.8    9.7 

46    8.8  19.9 

48.4     9.8 

6.15    .91 

61.4     9.9 

Feb.  8.0 

91.95    .« 

19.5     9.7 

17.55    .97 

49.9    9.4 

46  93.0  15.9 

45.8    9.5 

6.38     .94 

68.9     9.9 

18.8 

99.99  -•-.9B 

90.1  -9.S 

17.83  +.90 

40.0  -1.9 

46  39.3+17.1 

43.5  49.1 

6.64  +.97 

56.8  -1.9 

98.8 

99.51     M 

90.6     0.9 

18.14     .99 

38.4     1.4 

46  57.9  19.5 

41.6     1.7 

6.93    M 

65.9    1.4 

Mar.  10.8 

99.81     .90 

90.8  -9.1 

18.47     .33 

37.3    9.8 

47  16.3  19.5 

40.1     1.9 

7M    .91 

54.1     9.9 

90.8 

93.11     JO 

90.8  49.1 

18.80     .34 

36.7  -9.9 

47  36.9  90.1 

39.9    9.7 

7.55     .99 

53.5  -9.3 

90.7 

93.49    .90 

90.6    0.3 

19.15     .34 

86.8  +9.4 

47  56.5  90.9 

38.7  49.9 

7.68     .83 

53.5  49.3 

Apr.  9.7 

93.79  -l-.ao 

90.9  49.5 

19.49  +.93 

37.5  +1.0 

48  16.8499.0 

38.7  -9.9 

8.91  +.90 

54.1  49.9 

19.7 

94.09     .90 

19.6     0.7 

19.89     .39 

38.7     1.5 

48  36.5  19.4 

39.9    9.7 

8.53    .91 

65.9     1.9 

99.7 

94.39    .» 

18.8    0.8 

90.14     .90 

40.4     1.9 

48  55.5  18.9 

40.9    1.9 

8.84     .99 

66.8     1.9 

May  9.6 

94.60    .97 

18.0     9.9 

90.43     .90 

49.6    9.9 

49  13.9  10.9 

41.6    1.0 

9.13     .98 

58.8     9.9 

19.6 

94.86    .95 

17.0     1.9 

90.70    .95 

45.1     9.9 

49  99.3  15.1 

43.4     9.9 

9.40     .95 

61.9    9.5 

99.6 

95.09  -^M 

15.9  +1.9 

90.93  +Jil 

47.9  +9.8 

49  43.4+19.9 

45.6  -9.9 

9.64  ^.90 

63.8  49.7 

Jone  8.5 

96.30    .19 

14.9     1.0 

91.19    .17 

50.8    3.0 

49  55.3  19.7 

48.1     9.9 

9.84     .19 

66.6    9.9 

18.5 

95.48    .19 

13.9    0.9 

91.97     .19 

53.9    9.0 

50    4.7    8.9 

50.9    9.8 

10.01     .14 

69.5    9.0 

98.5 

95.69     .19 

13.0     9.9 

91.87    .07 

56.9    9.0 

50  11.4    5.9 

53.8     9w9 

10.13     .19 

79.4    9.9 

July  8.5 

95.79     .08 

19.9     9.7 

91.49  +.09 

59.9    9.9 

50  15.1+9.9 

56.8     9.9 

10.90  +.95 

75.3    9.9 

18.4 

95.77  +.93 

11.6  40.9 

91.49 -.09 

69.7  +9.7 

50  15.9-  9.8 

59.9  -9.9 

10.99     .99 

78.0  49.0 

96.4 

95.79  -.91 

10.9     9.5 

91.37     .97 

65.3    9.5 

50  13.6     9.7 

69.9     9.9 

10.90  -.95 

80.5    9.4 

Aug.  7.4 

95.76     .00 

10.4     9.4 

91.97     .19 

67.7    9.9 

50    8.4     0.0 

65.7    9.7 

10.13     .99 

89.8    9.1 

17.4 

95.69    .09 

10.0     9.3 

91.13    .10 

09.7     1.9 

50    0.4    9.9 

68.3    9.4 

10.09    .19 

84.8    1.8 

«7.3 

95.59    .19 

9.7     9.9 

90.95    .19 

71.4     1.9 

49  49.9  U.8 

70.5    9.9 

9.86    .17 

86.4    1.5 

Sept.  C.3 

95.46  -.14 

9.6  40.1 

90.74  -.99 

79.6  +1.1 

49  37.3-19.5 

9 

79.3  -IJI 

9.68 -J9 

87.7  41.1 

16.3 

95.31     .15 

9.5     9.9 

90.50    .94 

73.5    9.8 

49  93.0  14.9 

73.5    1.0 

9.47     .99 

88.6    0.7 

96.9 

95.15    .18 

9.6  -0.1 

90.95    .95 

73.9  +9.9 

49    7.6  15.7 

74.3  -9.4 

9.95     .99 

89.1  49  Jl 

Oot.    6.9 

94.99    .10 

9.7    0.9 

90.00    .95 

73.8  -0.3 

48  51.6  19.0      74.4  +0.9 

9.09    .99 

89.1  -9.9 

16.9 

94.83    .15 

9.9    0.3 

19.75    .94 

73.3    0.9 

48  35.8  15.4     73.9    9.9 

8.80    .99 

88.7    9.0 

96.9 

94.69  -.19 

10.9  -0.4 

19.59  -SO 

79.3  -1.9 

48  90.8-M.9     79.8  +1.4 

a59-J9 

87.9  -1.0 

1 

Nov.  5.1 

94.58    .91 

10.6    0J& 

19.39    .18 

70.8    1.7 

48    7.9  I9.«    71.9     1.9 

8.40     .17 

86.6    1.4 1 

15.1 

94.51     .00 

ll.l     0.9 

19.16    .14 

68.9    9.1 

47  55.6  19.^ 

69.0    9.4 

8.95    .19 

84.9    1.8 

95.1 

94.47  -.01 

11.7    0.7 

l!».03    .19 

60.7    9.4 

47  46.6    7.^ 

66.4    9.8 

8.14     .99 

89.9    9.9 

Deo.  5.1 

94.48  -I-.08 

19.5    0.8 

18.96  -.95 

64.0    9.7 

47  40.4    4.8 

63.4    9.1 

8.07 -.94 

80.5    93 

16.0 

94.53  -{-.OT 

13.3  -9.8 

18.94  +.91 

• 

61.9  -9.9 

47  37.5-  1.9 

60.9  49.9 

8.06     .99 

77.9  -9.7 

95.0 

94.63     .19 

14.1     9.9 

18.96    .98 

58. 1     3.1 

47  S7.8+  9.9 

66.'^    9.4 

a08+.95 

75.0    9.9 

35.0 

W.77  +.19 

15.1  -1.9 

19.07  +.11 

54.9  -9.9 

47  41.5+9.4 

63.4  49.4 

a  16  +.19 

79.1  -9.9 
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a  Sagittarii. 

50  Draconis. 

C  Aquila. 

ifSagi 

itiani. 

Mmui 

SolAT 

Date. 

Right 
Aaoeiuioii. 

Deolinatioii 
»mtk. 

Bight 
Asoenaion. 

DeoUiuitioii 
Korth, 

Bight 
Asoension. 

DeoUnatioD 

Right 
Aooenaiou. 

Deelluatioii 

b     m 

18  48 

-26  25 

h     m 

18  49 

+75   17 

h     m 
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+  13  4l' 

h      ni 

19  11 

O           t 

-19     8 

Jan.  0.0 

• 

35.70  +.14 

54.6  +0.3 

43.93  -.00 

80.2  -3.6 

• 

27.62  +.09 

68.0  -9.1 

20.46  +.11 

44.8  -9.1 

10.0 

33.86    .18 

54.4     0.9 

43.92  +.07 

76.7     3.5 

27.73     .13 

65.9    9.1 

20.59    .15 

44.9    0.1 

20.0 

36.06    .SB 

54.1     0.9 

44.08     .94 

73.1     3.4 

27.88    .17 

63.8    9.0 

20.76    .19 

45.0  -0.1 

29.9 

36.30     .35 

53.9     0.9 

44.39     .39 

69.8     3.9 

28.06    .90 

61.9     1.8 

20.96     .99 

45.0    0.0 

Feb.  8.9 

36.57     .96 

53.7    0.9 

44.86     .53 

66.7     9.9 

28.27     .93 

60.2     1.6 

21.19     .94 

45.0    0.0 

18.9 

36.86  -¥.» 

53.4  +0.3 

45.45  +.65 

64.1  -9.4 

28.51  +.95 

58.7  -1.3 

21.44  +.96 

45.0  -Hl.l 

28.8 

37.17     .39 

53.1     0.3 

46.16     .75 

61.9     1.9 

28.77     .97 

57.6     0.9 

21.72     .98 

44.8    0.9 

Mar.  10.8 

37.49     .33 

52.8    0.3 

46.95     .83 

60.3     1.3 

29.05     .98 

56.9    0.5 

22.02     .30 

44.5    0.3 

20.8 

37.82    .34 

52.4     0.4 

47.80     .86 

59.4  -0.6 

29.34     .99 

56.6  -0.1 

22.34     .31 

44.1     0.4 

30.8 

38.16     .34 

52.0    0.4 

48.68    .87 

59.1     0.0 

29.63     .30 

56.8  -14.3 

22.64     .39 

43.6    0.5 

Apr.  9.7 

38.50  -•-.34 

51.6  -HiA 

49.55  +.65 

59.5  -1^.7 

29.93  +.30 

57.2  +0.7 

22.97  +.99 

43.0  +0.6 

19.7 

38.84    .34 

51.2    0.4 

50.39     .81 

60.5     1.3 

30.24     .99 

58.1     1.1 

23.29     .39 

42.3    0.7 

29.7 

39.18    .33 

50.7     0.4 

51.17     .74 

62.1     1.8 

30.53     .99 

59.4     1.4 

23.62    .39 

41.6    0.7 

May  9.7 

39.50    .31 

50.4     0.4 

51.87     .65 

64.2    9.3 

30.81     .98 

61.0     1.7 

23.93    .31 

40.8    0.8 

19.6 

39.80    M 

50.0     0.3 

52.47     .54 

66.8    9.7 

31.08     .96 

62.9     1.9 

24.23     .99 

40.0    0.8 

29.6 

40.00  +.97 

49.8  -1^.9 

52.95  +.41 

69.7  +3.0 

31.33  +.93 

64.9  +9.1 

24.52  +.97 

39.3  -1^.7 

Jane  6.6 

40.34     .94 

49.6  +0.1 

53.30     .97 

72.9    3.9 

31.54     .90 

67.0    9.9 

24.77     .94 

38.6    9.0 

18.5 

40.56     .90 

49.5    0.0 

53.50  +.13 

76.3    3.4 

31.73     .17 

69.2    9.9 

25.00     .91 

38.0    9.5 

28.5 

40.73     .15 

49.6  -0.1 

53.56  -.09 

79.7     3.4 

31.88    .13 

71.4    9.1 

25.19    .17 

37.5    9.4 

July  8.5 

40.87     .11 

49.8    0.9 

53.47    .19 

83.1     3.3 

31.99    .00 

73.5     9.0 

25.34     .13 

37.9    0.9 

18.5 

40.95  +.06 

50.0  -0.3 

53.23  -.31 

86.4  +3.9 

32.05  +.04 

75.5  +1.0 

25.44  +.96 

37.0  -W.9 

28.4 

40.99  +.01 

50.4    0.4 

52.85    .44 

89.5     3.0 

32.07    .00 

77.3     1.7 

25.50  +.03 

36.0  +0.1 

Aug.  7.4 

40.98  -.03 

50.8    0.4 

52.34     .57 

92.4     9.7 

32.05  -.04 

78.9    1.5 

25.51  -.01 

36.9    0.0 

17.4 

40.93    .07 

51.2    0.4 

51.71     .68 

95.0    9.4 

31.99     .08 

80.3     1.3 

25.47    .05 

37.0  -0.1 

27.4 

40.84     .11 

51.6    0.4 

50.98    .78 

97.2    9.0 

31.89    .11 

81.4     1.0 

25.40    .09 

37.1     0.9 

Sept  6.3 

40.71  -.14 

52.0  -0.4 

50.16  -.80 

99.0  +1.6 

31.76  -.14 

82.4  +9.7 

25.29  -.13 

37.3  -0.9 

16.3 

40.55     .19 

52.4    0.3 

49.27    .91 

100.3    1.1 

31.60     .19 

83.0    0.5 

25.15    .16 

37.6    0.9 

26.3 

40.38    .17 

52.6    0.9 

48.34     .94 

101. 1     0.6 

31.43    .17 

83.3  -14.9 

25.00    .16 

37.8    0.9 

Oct.    6.2 

40.20    .17 

52.8  -0.1 

47.38    .95 

101.5  +9.1 

31.26    .18 

83.3  -0.1 

24.83    .17 

38.1     0.9 

16.2 

40.03    .19 

52.9    0.0 

46.43     .94 

101.3  -0.5 

31.08    .17 

8:).0    0.4 

24.66    .16 

38.3    0.9 

26.2 

39.87  -.14 

52.9  4«.l 

45.50  -.90 

100.5  -1.0 

30.92  -.15 

82.5  -0,7 

24.51  -.14 

38.5  -0.9 

Nov.  5.2 

39.74    .11 

52.8    0.9 

44.63     .84 

99.2    1.5 

30.78    .13 

82.6     1.0 

24.38    .19 

38.6    0.1 

15.1 

39.65    .07 

52.6    0.9 

43.83     .75 

97.4    9.0 

30.67    .10 

80.5    1.3 

24.28    .69 

38.7    0.1 

25.1 

39.60  -.93 

52.3    0.3 

43.13     .64 

95.1     9.5 

30.59     .06 

79.1     1.5 

24.21  -.04 

38.8    0.1 

Dee.  5.1 

39.59  +.09 

52.0    0.3 

42.56     .50 

92.4    9.0 

30.55  -.09 

77.5     1.7 

24.19    .00 

:18.9    0.1 

15.1 

39.64  +.07 

51.7  +0.3 

42.13 -.35 

89.3  -3.9 

30.55  +.09 

75.6  -1.9 

24.21  +.04 

30.0  -0.1 

25.0 

39.73    .19 

51.4     0.3 

41.85    .90 

86.0    3.4 

30.60     .06 

73.7    9.9 

84.27    .06 

39.1    9.1 

35.0 

39.87  +.19 

51.2  +9.3 

41.73 -.09 

62.5  -3.6 

30.69  +.11 

71.6  -9.1 

24.38  +.19 

39.2  -0.1 

FIXED -STARS,  1893. 
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APPABENT  PLACBS  FOR  THR  UPPER  TRANSIT  AT  WASHINOTON. 

6  Draconii. 

r  Draoonii. 

6  Aqaila. 

M.  Aqoila. 

Mar 
Dftto. 

1 

Bl^ht 
ABoenaion. 

North. 

BiKbt 
Aaoensioii. 

IVdinAtkm 
:fortk. 

BiRht 

Ascension. 

DeeUnAtioii 
North. 

Rigfat 

DeottwOioB 
Souik. 

1 

h     m 

19  12 

+67*27 

h     m 

19  17 

o       # 

+73    8 

h     m 

19  20 

+  2  53 

h     m 

19  31 

O           f 

-  7  J5 

1 
Jan.  0.0 

B 

27.96  -.07 

78.3  -3.5 

■ 

31.72 -.10 

79.2  -8.5 

■ 

4.31  +.08 

57.0  -1.4 

• 

6.20  +.08 

63'.'9  -0.8 

10.0 

27.94  +.W 

74.8    3.5 

31.64  -.09 

75.7    3.5 

4.42     .19 

55.5    1.4 

6.30     .19 

64.7    0.8 

20.0 

28.03     .14 

71.2    3.5 

31.69 +.13 

72.2     3.5 

4.66    .15 

54.1     1.3 

6.43     .16 

65.5    0.7 

29.9 

2d.23     M 

67.8    3.3 

31.90     .97 

68.7     3.3 

4.73     .18 

^2.8    1.9 

6.60     .18 

66.2    0.0 

Feb.  8.9 

28.52     .34 

64.6    3.0 

32.23    .40 

65.5    3.0 

4.93     .91 

51.7    1.1 

6.80    .91 

66.8    0.5 

18.9 

28.90  +.49 

61.8-9.0 

32.69  +.51 

62.7  -9.0 

5.16  +.94 

50.7  -0.9 

7.03  +.94 

67.2  -0.3 

28.9 

29.37     .40 

59.5    9.1 

33.26    .01 

60.3    9.1 

5.40     .96 

50.0    0.0 

7.27     .98 

67.4  -o.l 

Mar.  10.8 

29.89    .54 

57.7     1.5 

33.92    .80 

58.4     1.0 

5.67     .ff7 

49.6  -0.9 

7.54     .98 

67.4  +0.1 

20.8 

30.46    .58 

56.5    0.8 

34.64     .74 

57.1     1.0 

5.95     .98 

49.5  +0.1 

7.82     .90 

67.2    0.3 

30.8 

31.05    .00 

66.0  -0.1 

35.40    .77 

56.5  -0.3 

6.24     .90 

49.9    0.4 

8.12    .30 

66.8    0.5 

■Apr.  9.6 

31.66  +.00 

56.2  +0.5 

36.17  +.77 

56.6  +0.4 

6.54  +.30 

50.3  +0.7 

8.42  +.31 

66.1  40.8 

19.7 

32.26     .58 

57.0     l.l 

36.94     .75 

57.3    1.0 

6.84     .30 

51.2    1.0 

8.73    .31 

65.3    1.0 

29.7 

32.83    .55 

58.4     1.7 

37.67     .70 

58.6    1.0 

7.14     .30 

52.4     1.3 

9.04     .31 

64.2     1.1 

May  9.7 

33.36     M 

60.3    9.9 

38.34     .04 

60.4    9.1 

7.44     .90 

53.8    1.5 

9.35    .30 

63.0     1.9 

19.0 

33.84     .44 

62.8    9.0 

38.94     .55 

62.8    9.0 

7.72     .97 

55.3    1.0 

9.64     .90 

61.7     1.3 

29.6 

34.24  +.30 

65.6  +3.0 

39.45  +.45 

65.5 -(^.O 

7.98  +.95 

57.0  +1.7 

9.92  +.97 

60.4  +1.3 

Jane  8.6 

34.56    .08 

68.8    3.3 

39.85    .34 

68.6    3.9 

8.22    .90 

58.7    1.7 

10.17     .94 

59.1     1.3 

18.6 

34.80     .10 

72. 1     3.4 

40.13     .90 

71.9    3.4 

8.43    .10 

60.5    1.7 

10.40     .91 

57.8    1.9 

28.5 

34.93  +.00 

75.6    3.4 

40.28  +.00 

75.4     3.5 

8.61     .10 

62.2    1.0 

10.59     .17 

56.6    1.1 

July  8.5 

34.97  -.01 

79.1     3.5 

40.30  -.04 

78.9    3.5 

8.74     .19 

63.8    1.5 

10.75     .13 

55.5     1.0 

18.5 

34.91  -.11 

82.6  f3.4 

40.20  -.17 

82.4  +3.4 

8.84  +.07 

65.3  +1.4 

10.86  +.00 

54.5  +0.0 

28.5 

34.76    .90 

85.9    3.9 

39.96    .90 

85.7    3.9 

8.89  +.03 

66.7    1.3 

10.93  +.05 

53.7    0.8 

Aug.  7.4 

34.50     .90 

89.0    9.9 

39.61     .41 

88.9    3.0 

8.89  -.01 

67.8    1.1 

10.95    .00 

53.0    0.0 

17.4 

34.17     .38 

91.8    9.0 

39.14     .59 

91.7    9.7 

8.86    .05 

68.8    0.0 

10.93  -.04 

52.5    0.4 

27.4 

33.75     .45 

94.2    9.3 

38.58    .01 

94.3    9.4 

8.79    .00 

69.7    0.7 

10.87    .08 

52.1     OJI 

Sept  6.3 

33.27  -.51 

96.3  +1.0 

37.93  -.80 

96.5  +9.0 

8.68  -.19 

70.3  +0.5 

10.77  -.11 

51.9  +0.9 

16.3 

32.73     .55 

98.0     1.4 

37.19    .75 

98.2    1.5 

8.55    .14 

70.7    0.3 

(0.65    .13 

51.8    0.0 

2G.3 

32.16     .58 

99.1     0.9 

36.42    .79 

99.4     1.0 

8.39     .10 

70.9  +0.1 

10.51     .15 

31.8  -0.1 

Oct.    6.3 

31.56    .00 

99.7  +0.4 

35.60    .89 

100.2  +0.5 

8.23     .10 

70.9  -0.1 

10.35    .10 

51.9    0.9 

16.2 

30.96    .00 

99.9  -0.9 

34.78     .89 

100.4    0.0 

8.07     .15 

70.7    0.3 

10.19    .15 

52.2     0.3 

26.2 

30.37 -J8 

99.4  -0.7 

33.97  -.80 

100.1  -0.0 

7.92  -.14 

70.3  -0.5 

10.04  -.14 

52.5  -0.4  ! 

Nov.  5.2 

1 

29.81     .54 

98.4     1.3 

33.19     .75 

99.3     1.1 

7.79     .19 

69.7    0.7 

9.91     .19 

52.9    0.4  ' 

15.2 

29.30    .46 

96.9     1.8 

32.47     .88 

97.9    1.0 

7.68    .09 

68.9    0.9 

9.80    .09 

53.4    0.5  ' 

23.1 

28.84     .41 

94.8    9.3 

31.82    .80 

95.9    9.9 

7.60    .05 

68.0     1.0 

9.72    .00 

53.9    0.0  ' 

'Dec.  5.1 

28.47    .33 

92.3    9.7 

31.27     .48 

93.5    9.0 

7.56  -.09 

66.9    1.9 

9.68  -.09 

54.6     0.7 

15.1 

28.18 -.M 

89.4  -3.0 

30.83  -.37 

90.7  -3.0 

7.56  +.09 

65.6  -1.3 

9.68  +.09 

1 
55.3  -0.7 

25.0 

27.99    .14 

86.2    3.3 

30.52    M 

87.5     3.3 

7.60    .00 

64.3    1.4 

9.72    .00 

56.1     0.8 

35.0 

27.91  -.03 

82.8  -3.5 

30.35  -.11 

84.2  -3.5 

7.68  +.10 

62.9  -1.4 

9.79  +.10 

56.8  H>.8 

23 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSFT  AT  WASHINQTON. 

.  _  .                 1 

Uema 
Solar 
Date. 

y  Aquila. 

a  AquilB. 
(Jlltair,) 

e  Draco niB. 

/3  Aquila. 

Right 
Ascension. 

Deolination 
north. 

Bight 
Ascension. 

Deolination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Deollnatioo 
North. 

li      m 

19  41 

+ 10  20 

h      m 

19  45 

+  8  34 

h     m 

19  48 

+69  59 

h      ni 

19  50 

O            f 

+  68 

Jan.  0.0 

s 
8.40  -I-.06 

61.4  -1.8 

31.90  +.05 

60.7  -1.6 

3\57  -.19 

40.8  -3.3 

s 
1.59  +.05 

I4'.'0  -1.5 

10.0 

8.56     .09 

59.6     1.8 

31.97     .09 

59.1     1.6 

37.43  -.07 

37.5     3.4 

1.66     .09 

13.5     l^ 

20.0 

8.67     .13 

57.8    1.7 

33.08     .13 

57.4     1.6 

37.43  +.05 

34.0     3.4 

1.77     .19 

11.0     1.5 

30.0 

8.83    .18 

56.3    1.6 

33.33     .16 

55.9     1.5 

37.53    .16 

30.5     3.4 

1.90     .15 

9.6     1.4 

Feb.  8.9 

9.00     .19 

54.7    l.% 

33.40     .19 

54.5     1.3 

87.74     .87 

87.8     3.9 

3.07     .18 

8.3     1.9 

18.9 

9.30  -I-.SB 

53.4  -1.1 

33.61  +.99 

5.3.3  -1.0 

38.07  +.88 

84.8  -4.8 

3.37  +Jil 

7.3  -o.« 

38.9 

9.43     .94 

53.4    0.6 

33.83     .94 

53.4     0.7 

38.51     .47 

31.6    9.4 

3.50     .93 

6.4     0.6 

Mar.  10.9 

9.68     .96 

51.7     0.4 

33.08     .96 

51.8-0.4 

39.03     .55 

19.4     1.9 

3.75     .95 

5.9 -0.3 

20.8 

9.95     .9B 

51.5  -0.1 

33.35     .98 

51.6    0.0 

39.60     .61 

17.8     1.3 

3.01      .97 

5.7    0.0 

30.8 

10.34     .99 

51.6+0.3 

33.64     .99 

51.8  +0.3 

30.34     .65 

16.9  -0.6 

3.39     .90 

5.9  +0.4 

Apr.  9.8 

10.54  +.90 

53.1  +0.7 

33.94  +.30 

53.3  +0.7 

30.90  +.67 

16.6     0.0 

3.59  +.30 

6.4  +0.7 

19.7 

10.84     ^ 

53.0     1.0 

34.34     .30 

53.3    1.1 

31.57     .66 

16.9  +0.7 

3.89     .30 

7.3     1.0 

39.7 

11.14     .30 

54.3     1.4 

34.54     .30 

54.4     1.4 

33.33     .64 

17.9     1.3 

4.30     .30 

8.5    1.9 

May   9.7 

11.44     .99 

55.7     1.6 

34.84     .30 

55.9     1.6 

33.85    .60 

19.4     1.8 

4.50     .99 

10.0    1.5 

19.7 

11.73     M 

57.5     1.8 

35.14     .99 

57.7     1.8 

33.43     .54 

31.5     9.3 

4.79     .98 

11.6     1.7 

39.6 

13.00  '»-.96 

59.4  +9.0 

35.41  +jn 

59.6  +«.0 

33.94  +.47 

34.1  +0.7 

5.07  +.«7 

13.4  +1.9 

Jane  8.6 

13.35     .93 

61.5    9.1 

35  67     JM 

61.6    9.1 

34  ..37     .38 

87.0     8.1 

5.33     .94 

15.4     1.9 

18.6 

13.47     .99 

63.6    9.1 

35.89     .91 

6:).7    9<1 

34.70     .98 

30.3     3.3 

5.56     .81 

17.3     1.9 

38.6 

13.66    .17 

65.7    9.1 

36.09     .17 

65.7    8.0 

34.94     .19 

33.7     3.6 

5.75     .18 

19.8    1.9 

July  8.5 

13.81     .13 

67.8    9.0 

36.34     .13 

67.7     1.9 

35.07  +.07 

37.8    3.5 

5.91     .14 

31.1     1.8 

1 

18.5 

13.93  -I-.99 

69.7  +1.9 

36  36 +.00 

60.6  +1.8 

35.08  -.04 

40.8  +3.5 

6.03  +.10 

33.9  +1.7 

38.5 

13.98  +.04 

71.6     1.7 

36.43  +.05 

71.4     1.7 

34.99     .16 

44.3    3.4 

6.11     .05 

34.5     1.5 

Aag.  7.4 

13.00     .00 

73.3     1.5 

36.45     .00 

73.9    1.5 

34.79     .95 

47.7     3.9 

6.14  +.01 

35.9     1.3 

17.4 

13.97  -.04 

74.6     1.3 

36.43  -.04 

74.3     1.3 

34.49     .35 

50.8    3.0 

6.13 -.03 

37.1     l.l 

37.4 

13.91     .08 

75.8    1.1 

36.37     .08 

75.4     1.0 

34.09     .44 

53.7    9.7 

6.07     .07 

38.3    0.9 

Sept  6.4 

13.81  -.11 

76.8  +0.8 

36.38  -.11 

76.3  +0.8 

33.61  -.51 

56.3  +9.3 

5.98  -.10 

39.0  +0.7 

16.3 

13.68    .14 

77.4     0.5 

36.15    .13 

77.0    0.6 

33.06     .58 

58.4     1.9 

5.86     .13 

39.6    0.5 

«6.3 

13.53    .16 

77.9    0.3 

36.01     .15 

77.5    0.3 

33.45     .63 

60.1     1.5 

5.73     .15 

39.9  +8.9 

Oct.    6.3 

I3.:)6    .16 

78.1  +0.1 

35.85     .16 

77.6  +0.1 

31.80     .66 

61.3    1.0 

5.56     .16 

30.0     0.0. 

16.3 

13.30    .16 

78.0  -0.9 

35.69    .16 

77,6  H1.9 

31.14     .67 

63.0  +0.4 

5.40     .16 

39.9  -8.1 

36.3 

13.04  -J5 

77.7  -0.5 

35.53  -.15 

77.3  -0.4 

30.47  -.66 

63.3  -0.1 

5.35  -.15 

39.6  -0.4 

Nov.  5.3 

11.89    .18 

77. 1     0.7 

35.38     .13 

76.7     0.7 

39.81     .64 

61.8    0.7 

5.10     .13 

39.1     0.6, 

15.3 

11.77     .11 

76.3    1.0 

35.36    .11 

75.9    0.9 

39.19     .60 

60.8    1.3 

4.98    .11 

38.3    0.8 

35.3 

11.67    .06 

75.1     1.9 

35.17    .08 

74.9    1.1 

38.63     .53 

59.3    1.8 

4.88    .08 

87.4     1.0 

Deo.   5.1 

11.61  -.04 

73.8    1.4 

35.10    .04 

73.7     1.8 

38.13     .45 

57.8    9.3 

4.83    .05 

36.8    1.9  1 

15.1 

11.58     .00 

73.4  -1.6 

35.08  -.01 

73.3  -1.4 

37.73  -J6 

54.7  -«.7 

4.80  -.01 

85.0  -1.3 

35.1 

11.60 +.03 

70.7    1.7 

35.09  +.03 

70.8    1.6 

87.40     .96 

51.8    8.0 

4.81  +.03 

83.6    1.4 

35.0 

11.65  +.07 

69.0  -1.8 

35.14  +.07 

69.3  -1.7 

87.30  -.15 

48.6  -9.3 

4.86  +.07 

88.1  -1.5 
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APPARBXT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHDiaTON. 

r  Aqnila. 

a*  Cf-prioorni. 

K  Cephei. 

a  PaTOoii. 

Ill 

Right 
AaoeBsion. 

DMiiiiation 
North. 

Bight 
Aieexuiioii. 

DeoUiuition 
South. 

Right 
Aao«nsioii. 

DeoUxMtion 
North, 

Right 
Aaoeiuion. 

DaeliiiAtloti 
Sonth. 

li     tn 

19  58 

+  6  58 

h      UI 

20  12 

-12  52 

h      m 

20  12 

+77  22 

h      m 

20  17 

o         » 

—57     4 

J  tax,  0.1 

• 

59.98  -¥.04 

95'!!5  -1.5 

■ 

5.96  +.05 

0* 
45.5  -0.4 

99.66  -.47 

80.3  -3.1 

• 

8.61  +.03 

54J  +9.9 

10.0 

53.05     .08 

94.0     1.5 

5.39     .06 

45.8    0.3 

99.98    .99 

77.1     3.3 

8.67     .10 

51.8    9.3 

90.0 

53.14     .19 

99.5    1.5 

5.49     .19 

46.1     0.3 

99.08  -.10 

73.8     3.4 

8.81     .17 

49.5     9.4 

30.0 

53.97     .15 

91.1     1.4 

6.56     .15 

46.3  -0.9 

99.08  +.00 

70.4     3.4 

9.01     .93 

47.1     9.4 

Fob.  9.0 

53.44     .18 

19.8    1.9 

5.79     .18 

46.4    0.0 

99.96    .98 

67.0     3.9 

9.97    M 

44.7     9.4 

18.9 

53.63  +.90 

18.7  -4>.9 

5.99  +.91 

46.4  +0.1 

99.63  +.45 

63.9  -3.0 

9.59  +.94 

49.3  +9.9 

28.9 

53.85     .S3 

17.9    0.7 

6.14     .93 

46.9    0.3 

93.17     .61 

6i.O     9.6 

9.96    .30 

40.0     9.9 

Miu-.IO.O 

54.09     .95 

17.4  -0.4 

6.38     .95 

45.8    0.5 

93.86     .75 

58.6    9.1 

10.37     .48 

37.9     9.0 

90.8 

54.35     .97 

17.9     0.0 

6.65     .97 

45.9    0.7 

94.67     .86 

56.7    1.6 

10.89     .46 

35.9    1.9 

30.8 

54.63     .98 

17.4  +9.4 

6.93     .99 

44.5    0.8 

95.58     .94 

55.4     1.0 

11.30     .40 

34.9    1.6 

Apr.  9.8 

54.99  +.99 

17.9  +0.7 

7.93  +.30 

43.6  +1.0 

96.56  +.98 

54.7  HI.4 

li.8l  +.39 

39.7  +1.4 

19.8 

55.99     .30 

18.8    1.0 

7.54     .31 

49.5    1.1 

97.56  1.00 

54.7  +9.9 

19.33     .53 

31.5    1.1 

99.7 

55.53     .30 

90.0     1.3 

7.66     .39 

41.3     1.9 

98.55     .98 

55.9    0.0 

19.86    .53 

30.6    0.7 

May  9.7 

55.83     .30 

91.5     1.6 

8.18     .39 

40.1     1.3 

99.51     .09 

56.4     1.5 

13.40     .83 

30.0    0.4 

19.7 

56.13     .99 

93.9     1.8 

8.50     .31 

38.8    1.3 

30.41     .85 

58.9    9.0 

13.93     .51 

99.8  +9.1 

99.7 

56.41  +.97 

95.1  +1.9 

8.81  +.30 

37.4  +1.3 

31.91  +.74 

60.4  44.4 

14.43  +.49 

99.9  -«.3 

June  8.6 

56.67     .95 

97.0    9.0 

9.09     SB 

36.9    1.9 

31.89     .90 

63.^   9.8 

14.90     .45 

30.4    0.6 

18.6 

56.91      .99 

99.0    9.0 

9.36    .90 

35.0     1.1 

39.43     .46 

66.9    9.9 

15.34     .41 

31.9    0.9 

98.6 

57.11     .19 

31.0    9.0 

9.59    .91 

33.9    1.0 

39.89     .31 

69.5    3.4 

15.79    .95 

39.3    1.9 

July  8.5 

57.98    .15 

3.3.0    1.9 

9.78    .17 

33.0    0.8 

33.05  +.15 

79.9     3.5 

16.04     M 

33.7    lA 

18.5 

57.41  +.11 

34.8  +1.8 

9.94  +.13 

39.9  +0.7 

3.3.11  -.09 

76.5  +3.6 

16.99  +.91 

36.3  -1.7 

98.5 

57.49     .06 

36.5    1.6 

10.05    .00 

31.6    0.5 

33.01     .19 

80.1     9.5 

16.46    .14 

37.9    1.9 

Aug.  7.5 

57.53  +.09 

38.0    1.4 

10.19  +.04 

31.1     0.3 

39.74     .95 

83.6    9.4 

16.66  +.06 

39.9    9.9 

17.4 

57.59  -.03 

39.4     1.9 

10.13    .00 

30.8    0.9 

39.30     JO 

86.9    9.9 

16.58  -.09 

41.9    9.9 

97.4 

57.47     .07 

40.5     1.0 

10.11  -.04 

30.7  +0.1 

31.79    M 

90.1     9.0 

16.59    .09 

43.9    1.9 

Sept  6.4 

57.39  -.10 

41.4  +0.8 

10.04  -.06 

30.7  -«.l 

31.01  -.77 

99.9 +«.7 

16.39  -.16 

45.0  -14 

16.4 

57.97     .13 

49.0    0.5 

9.94     .11 

30.8    0.9 

30.18     M 

95.4    9.8 

16.19    JO 

46.7    1.9 

96.3 

57.14     .15 

49.4    0.3 

9.89    .13 

31.0    0.9 

99.95    .97 

97.5    1.9 

16.95    M 

48.9    1.3 

Oct.    6.3 

56.98    .16 

49.7  +0.1 

9.67    .15 

31.3     0.3 

98.94  1.08 

99.9    1.4 

15.67    M 

49.3    9.9 

16.3 

56.89     .16 

49.6  -0.9 

9.59    .15 

31.6    OJ 

97.18  1.97 

160.3    9.9 

15.36    .90 

60.1     03 

96.9 

56.66  -.15 

49.3  -«.4 

9.37  -.15 

39.0  -«.3 

96.10-1.00 

101.0  +«.9 

15.06 -.99 

60.4-0.1 

Nov.  5.9 

56.59    .14 

41.8    0.6 

9.93    .19 

39.3    0.4 

95.09  1.96 

101.0  -«.9 

14.76    .99 

50.4  4#.3 

15.9 

56.39    .11 

41.0    0.8 

9.11     .10 

39.7    0.4 

93.97  1.00 

lOOi^    0.9 

14.49    .05 

49.8    9.7 

95.9 

56.99    .06 

40.1     1.0 

9.01     .06 

33.1     0.4 

99.99    .94 

99.4    1.4 

14.97    M 

48J^    1.1 

Dec.   5.1 

56.93    .06 

39.0     1.9 

8.94     .03 

33.5    0.4 

99.08    M 

97.8    1.9 

14.10    .14 

47.6    \A 

15.1 

56.19 -.09 

37.8  -IJI 

8.91  -.01 

33.9  -0.4 

91.30  -.79 

06.7 -9J 

13.99  -.07 

46.0  +1.9 

95.1 

56.19 +.09 

36.4     1.4 

8.99  +.09 

34.9    0.4 

90.65    .67 

93.1     9.7 

13.94  -.91 

44.1     9.9 

35.1 

66.93  +.06 

34.9  -1.5 

8.96  +.06 

34.6-0.4 

90.17  -.41 

00.9 -«.l 

13.97  +.06 

A\M  4M 

S56 
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AFPABSKT  PSoAOES  TQfR  THE  iOIPPER  TKAXSTT  AT  WASHINGTON. 

- 

7  Ojgni, 

IT  Capricorni . 

r  Delphini. 

Groombridge  3241. 

8ol»r 
Dftte. 

Right 

DeoltaiBti»M 

19vTth, 

Kii^ht 
Aaoeniioii. 

DeoUnatkm 

Bight 
AwensUm. 

PeotluBttoii 
MmrUi, 

Bight 

DeeUmttioii 
K&rth, 

SOIftih, 

h     m 

20  18 

+39  54 

h     m 

20  21 

-18°  33 

h     m 

20  28 

+  10  56 

h      m 

20  SO 

+72      9 

Jan.  6.1 

8 

91.18 -.04 

47.7  -9.8 

8 
10.01   +.04 

56.1     0.0 

8 

4.99  +.01 

16.1  -4.6 

8 

93.99  -.85 

69'.  8  -3.1 

10.0 

91.17  +.01 

44.9    9.8 

10.07     .06 

56.1     0.0 

4.39    .05 

14.5     1.6 

29.93     .99 

66.6    3.9 

20.0 

91.91     .06 

49.0    9.0 

10.16     .11 

56.0  +0.1 

4.39     .06 

19.9     1.6 

99.78  -.00 

63.5     3.3 

30.0 

91.99     .11 

39.1     9.8 

10.99     .15 

55.8    0.9 

4.48     .11 

11.3     1.5 

99.75  +.04 

60.1     3.4 

Feb.  0.0 

91.49     .15 

86.4     9.6 

10.46     .18 

55.5     0.3 

4.69    .14 

9.8     1.3 

99.86     .17 

56.7     3.3 

18.9 

91.59 +.19 

33.8  -9.4 

10.65  +.90 

55.1  +0.5 

4.78  +.18 

8.6  -1.1 

23.10  +.80 

53,5  -3.1 

«8.9 

91.81     .93 

31.6    9  0 

10.87     .93 

54.6    0.6 

4.97     .90 

7.6    0.8 

93.46     .49 

50.6    9.7 

Mar.  10.9 

99.06     .97 

99.8     1.5 

11.11     .96 

53.9    0.7 

5.19     .93 

6.9     0.5 

93.93     .89 

48.1     9.3 

120.9 

99.35     .30 

98.6     1.0 

11.38     .98 

53.1     0.9 

5.43     .95 

6.6  -O.l 

94.49     .00 

46.1     1.8 

«).8 

99.66     .39 

97.8  -0.5 

1 1 .67     .30 

59.9     1.0 

5.70     .97 

6.6  +0.9 

95.14     .67 

44.6     1.9 

Apr.  9.8 

93.00  +.34 

97.7  +0.1 

11,98 +.31 

51.1  +1.1 

5.98  +.90 

7.1  +0.6 

25.64  +.71 

43.6  -0.5 

19.6 

93.34     .35 

98. 1     0.7 

19.30    .39 

50.0     1.9 

6.98     .30 

7.9     1.0 

96.57    .74 

43.6  40.1 

99.7 

93.70     .35 

99.1     1.9 

19.69     .33 

46.8     1.9 

6.59     .31 

9.1     1.3 

97.31     .78 

44.0    0.7 

May   9.7 

24.05     .34 

30.6    1.7 

19.95     .33 

47.5     1.9 

6.90     .31 

10.6     1.6 

28.04     .71 

45.0     1.3 

19.7 

94.39     .33 

39.5    9.1 

13.98     .89 

46.3     1J3 

7.96    .80 

19.3     1.8 

28.73     M 

46.7     1.9 

«9.7 

94.79  +.31 

34.9  -Hi.5 

13.60  +.31 

45.1  +1.1 

7.50  +.99 

14.3  +9.0 

99.36  +.00 

4a8  49.4 

June  6.6 

95.01     .9B 

37.6    9.8 

13.90     .90 

44.0     1.0 

7.78     .97 

16.4     9.1 

29^     J9 

51.4     9.8 

16.6 

95.97     .94 

40.5    3.0 

14.18     .96 

43.0    0.0 

8.03    M 

18.6    9.9 

30.39    .« 

54.4     8.1 

88.6 

95.49    .90 

43.7    3.9 

14.43     .93 

49.1     0.8 

6.96    .91 

90.8    9.9 

30.76     .31 

67.7    3.3 

Jaly  6.6 

95.67     .15 

46.9    3.9 

14.64     .19 

41.5    0.6 

8.45    .17 

93.0    9.1 

81.01     .19 

61.9     8.5 

16.5 

95.79  +.10 

50.1  +3.9 

14.81  +.15 

41.0  +0.4 

6.60  +.13 

95.1  +9.0 

31.15 +.07 

64.8  43.6 

28.5 

25.86  +.04 

63.3    8.1 

14.93     .10 

40.7  40.9 

8.71     .09 

97.1     1.9 

31.17 -.06 

68.4     3.6 

Aug.  7.5 

25.88  -.01 

56.3     9.9 

15.01     .06 

40.6    0.0 

6.77  +.04 

99.0    1.7 

31.06     .17 

79.0    8.5 

17.4 

25.84     .00 

59. 1     9.7 

15.04  +.01 

40.6  -0.1 

8.79    .00 

30.6    1.6 

30.84     .99 

75.5     3.4 

27.4 

25.76     .11 

61.7     9.4 

15.09  -.04 

40.8    0Ji 

8.76  -.04 

39.0     1.3 

30.50     .88 

78.8     3.9 

Sept.  6.4 

95.63  -.15 

6:1.9  49.1 

14.96  -.08 

41.0  -6.3 

8.70  -.08 

33.1  +1.0 

30.07  -.48 

81.8  49.9 

16.4 

25.46     .19 

65.8     1.7 

14.87     .11 

41.4     0.4 

8.60     .11 

34.1     0.8 

29.54     .57 

84.5     9.5 

26.3 

25.95     .99 

67.4     1.3 

14.74     .13 

41.8    0.4 

6.47    .13 

34.7    0.5 

98.93     .64 

86.8    9.1 

Oct.    6.3 

25.03     .93 

68.5    0.9 

14.60     .15 

49.9    0.4 

8.33     .15 

35.1  +0.3 

96.97    M 

68.6    1.6 

16.3 

24.79     .94 

69.1  •f«.4 

14.45     .15 

49.7     0.4 

8.17     .16 

35.9    0.0 

27.56    .79 

90.0    1.1 

96.2 

24.55 -JM 

69.3    0.0 

14.99  -.11 

43.1  -6.4 

6.09  -.15 

35.1  -0.3 

96.83  -.73 

90.8  40.5 

Nov.  5.2 

24.39    .93 

69.0  -0.ft 

14.14     .14 

43.4     0.3 

7.87     .14 

34.7    0.5 

96.10     .73 

91.1     0.0 

15.2 

94.10     .91 

68.3    1.0 

14.01     .19 

43.7    0.3 

7.73    .19 

34.1     0.8 

96.38    .70 

90.6  -0.0 

25.2 

23.01     .16 

67.0    1.4 

13.91     .00 

44.0    0.9 

7.61     .10 

33.9    1.0 

94.69     .66 

69.0    1.9 

Deo.   6.1 

23.75    .14 

65.3    1.0 

13.84     .00 

44.9    0.9 

7.59    .07 

39.1     1.9 

94.06    JO 

68.5    1.7 

15.1 

23.63  -.10 

63.3  HI.9 

13.60  -.09 

44.3  -0.1 

7.47  -.04 

30.8  -1.4 

23.51  -.61 

86.5-9.9 

95.1 

23.54     .06 

60.9    9.5 

13.80  +.09 

44.3    0.0 

7.44  -Jli 

99.3     1.6 

23.05    .41 

84.0    9.6 

35.1 

23.51  -.09 

58.9  HI.8 

13.64  +.06 

44.4     0.0 

7.45  +413 

97.8  -1.6 

29.70-^ 

81.9  -3.0 
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APPABENTPIiACBS  FOR- THE  UPPSB  TRANSIT  AT  WASmNOTQIC 

a  CyfBi. 

fi  Aqawii. 

12  Year  Cat.  1879. 

yCygni. 

Mmb 

SiCht 
AtMaalon. 

DmUmUod 

Bight 

T^       III   .ill 

oWmV. 

DmUimiMoii 

iVbffa. 

Right 

DeellMtlon 
Korth. 

h     m 

20  37 

+44  53 

h     m 
30  46 

O           t 

-  9  22 

h     m 

20  63 

o         / 

+80    8 

h     m 

20  53 

+40^44 

J»D«    0.1 

• 

44.74  -.07 

5L1  HI.7 

■ 

51.97  -^M 

7&6  -6.5 

8 

17.95  -.86 

66.1  -6:6 

B 

8.86 -.07 

77.6-9.5 

10.1 

44.69  -.» 

48.3     6.6 

51.30     .00 

76.1     0.4 

17.94     .00 

63.3     9.6 

8.81  -.08 

75U)    9.7 

90.0 

44.69  •t-.OO 

45.4     3.0 

51.37     .06 

76.5    0.4 

16.75     .37 

60.9     3.6 

a80  4*.66 

79.3     9.6 

30.0 

44;74     .06 

4^4     9.« 

51.46     .11 

76.9    0.3 

16.50  -.13 

56.9     3.3 

a84     .66 

69.5    9.6 

Feb.   9.0 

44.85    .13 

39.5     9.6 

54.59    .14 

77.1  -♦.1 

16.49  -l-Jl 

53.6     8.3 

8.93    .11 

66.7    9.7 

19.0 

45.00  -f-.tS 

36.7-4.6 

51.75  4r.l7 

77.1     6.6 

16i79  4-.35 

50.3-8.9 

9.06  4.15 

64.1  -9.5 

98.0 

45.*^     M 

34.3    9.6 

51.93     .96 

77.0  4«.9 

17.19     .57 

47.3     9w9 

9.94     .96 

61.8    6.9 

Mar.  10.9 

45.45     .96 

39.3     t.8 

59.14     .96 

76.6    6.4 

17.87     .76 

44.6    9.5 

9.46     .91 

50.8    1.8 

90.9 

46w73     .30 

30.7     1.3 

59.:)8     .65 

76.1     0.6 

1&75     .05 

49L3    9.0 

9.79     .96 

58.3    1.8 

30.8 

46.05     .33 

99.7     6.7 

59.64     sr 

75.3     0.6 

19.78  1.06 

40.5    K5 

laOl     .81 

57.3    0.6 

Apr.   9.8 

46.39  4s3l 

99.3-0.1 

59.93  4>.96 

74.3  41.1 

90.9041.16 

39.3-6.6 

10^  +JSB 

56.9  -4.9 

19.8 

46.76    .37 

99.5  •Hl.S 

53.93    .36 

73.9    1.9 

99.15  1.94 

38.7-0.3 

ia67     .35 

57.0  46-4 

99.8 

47.13     .37 

30.9    1.0 

53..*>4     .31 

71.9    1.4 

93.41    1.96 

3a7  46.3 

1 1.03     M 

57.7     1.0 

M»y  9.7 

47.51     .97 

31.5     I.& 

53.86     .36 

70.4     1.5 

94.66  1.96 

39  3     0.6 

1 1.39     .86 

58.9    1.5 

19.7 

47.88     .36 

33.4    M 

54.18     .36 

68.9    1.5 

96.86  1.15 

40.6     1.5 

11.75     .85 

60.6    9.0 

99.7 

4a9»  4>.34 

35.6  49.4 

54.49  4-.3I 

67.3  4-1.6 

96.9744.05 

49L4  49.0 

19L10-K88 

69.8  49.4 

June  8.0 

4a56     .31 

3a3    6.6 

54.79     .96 

65.7     1.5 

97.96    .01 

44.7     9.5 

19.49     .81 

65.3    9.7 

18.6 

48.85     .67 

41.9     3.1 

55.07     jg7 

64.9    1.4 

98.80    .76 

47.4     9.0 

19.79     M 

68.2    9.9 

98.6 

49.10     .69 

44.4     3.6 

.55.33     .94 

69.8    1.3 

99.46     .57 

50.5     8.9 

19:98     .94 

71.9    3.1 

Jaly  8.6 

49.30    .17 

47.7     8.3 

55.55     .66 

61.6    1.9 

99.94     .37 

53.8    &4 

13.19    .16 

74.4     8J9 

18.5 

49.44  -I-.I9 

51.0  48.3 

56w73  4-.16 

60.5  4-1.0 

36k9l  4-.17 

57.3  48.6 

13.36  4-.14 

77.7  48.9 

98.5 

49.54  +.00 

54.4     3.8 

55.87     .16 

59.5    0.8 

30.98  -.64 

60.9     8.6 

13.47     .66 

80.9     8.9 

Aag.  7.5 

49i>7    .00 

57.6     3.6 

55.96     .07 

6a8     0.6 

30.13    .94 

64.6    8.6 

13.53  4-.09 

84.1     8.1 

17.5 

49.54^05 

60.7     3.0 

56.01  4-.08 

sas  6.4 

99.79     .45 

6&I     8.5 

18.54  -.66 

87.1     9.9 

97.4 

1 

49.47     .10 

63.6    9.7 

56.09  -.09 

57.9     6.3 

99.94     .64 

71.6     3.8 

13.49     .67 

89.9     9.7 

Sept.  6.4 

49.34  -.15 

66.1  49.4 

55.98  -.06 

57.7  46.1 

98.51  -.61 

74.8  48.1 

1X40  -.19 

99.5  49.4 

16.4 

49.17     .10 

68.3     9.0 

56.91     .06 

57.7    6.0 

97.61     .67 

77.8     9:6 

13.96     .16 

94.7     9.1 

96.3 

48.96     .60 

70.9     1.6 

56.80     .11 

57.8  -6.9 

96.57  1.16 

80.5     9.4 

13.09    .16 

96.6    1.7 

Oei.    6.3 

48.79     .94 

71.6     1.9 

56.68     .13 

58.0     0.3 

95.40  IJU 

89.7     9.6 

19.89    .91 

96.0    1.3 

16.3 

48.47     .90 

79.6    0.7 

56.54     .14 

58.3    6.8 

94.14   1J6 

84.5     1.5 

19.67    .91 

99.1     6.8 

96.3 

48.91  -.60 

73.1  46.9 

56.39  -.14 

58.7  -6.4 

99:81-1.35 

85.8  4-1.6 

19.44 -.96 

99.6  40.8 

XoT.  5.9 

47.95     .95 

73.1  -6.3 

56.95     .13 

59.1     0.4 

21.44  1.37 

86.6  40.5 

1^90    M 

99.7  -6.1 

15.9 

47.70     .64 

79.6     0.8 

56.19     .19 

59.6     0.5 

90.08  1.35 

86.8-6.1 

11.98    .91 

99.4    0.0 

95.9 

47.48     .91 

71.5     1.6 

56.01     .10 

60.1     0.6 

18S.75  1.30 

86.4    6.7 

11.78    .16 

98.5    1.1 

Dm.  5.9 

47.98    .16 

70.0     1.7 

54.93     .07 

60.6     0.5 

17.49  IJil 

85.4     1.8 

11.59     .17 

97.9     1.5 

15.1 

47.19 -.14 

68.1  -6:1 

54.88 -.04 

61.1  -M 

16.34-1.06 

83.8  -1.6 

11.44  -.13 

96.5  -1.9 

96.1 

46.99    .16 

65.8    9.5 

54.85  -.01 

61.6    0.5 

15.33     .99 

81.8     9.6 

11.33     .06 

93.3    9.8 

1 

35.1 

46.99 -.06 

63.9  -«.6 

64.86  4s08 

6:1.1  -6.5 

14.r>l  -.74 

79.9  -8.8 

11.95 -.05 

90.9  -9.6  1 
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APPARENT  PLACES  FOB  TUE  UPPER  TRANSIT  AT  WASHINGTON. 

611  Cygni. 

C  Cygni. 

a  Cephei. 

1  Pegaii. 

MeMi 
Solar 
Date. 

Riffht 
Asoenalon. 

DMllnation 
North, 

Bight 
Aaoenaion. 

Deolfaiation 
North, 

Bight 
Aaoenaion. 

Declination 
North. 

Bight 
Atoension. 

DeoUnation 
North. 

h     m 

21     2 

+  38    13 

h     m 

21     8 

+29  46 

b      m 

21   15 

o          / 

+62    7 

h     ni 

21  17 

+ 19  20 

Jan.    0.1 

■ 

3.92  -.06 

22.4  -9.3 

8 

20.99  -.06 

74.4  -9.1 

• 

58.39  -.95 

t* 

59.3  -9.6 

8 

6.52  -.04 

44.0  -1.7 

10.1 

3.88  -.08 

20.0     9.5 

20.96  -.09 

72.2     9.9 

58.18     .18 

56.7     9.8 

6.49  -.01 

42.2     1.8 

1 

20.0 

3.88  -l-.OS 

17.5     9.6 

20.96  +.09 

69.9     9.9 

58.04     .10 

53.7    3.1 

6.50  4.09 

40.4     1.8 

30.0 

3.92     .08 

14.9     9.6 

20.99     .06 

67.5     9.3 

57.97  -.09 

50.5     9.9 

6.54     .06 

38.5     1.8* 

Feb.  9.0 

4.01     .11 

12.3    9.5 

21.07     .10 

65.2    9.9 

57.99  +.08 

47.3     9.9 

6.62     .10 

36.7     1.7 

19.0 

4.14  -I-.IS 

9.9  -9.3 

21.19  4.13 

63.1  -9.0 

58.09  +.14 

44.1  -9.1 

6.73  +.13 

35.1  -1.5 

38.9 

4.31     .19 

7.7     9.0 

21.34     .17 

61.2     1.7 

58.27     .99 

41.2     9.8 

6.87     .16 

33.7     1.9 

Mar.  10.9 

4.53     .93 

5.9     1.6 

21.53     .91 

59.6     1.4 

58.53     .99 

38.5     9.4 

7.05     .19 

32.6     0.9 

20.9 

4.78     .27 

4.6     1.1 

21.76     .94 

58.4     1.0 

58.86    .96 

36.2    9.0 

7.26     .99 

31.9    0.5 

30.9 

5.07     .30 

3.7    0.6 

22.02    .97 

57.7  -6.5 

59.25     .49 

34.5     1.5 

7.50     .95 

31.5-0.1 

Apr.  9.8 

5.:)9  -1-^ 

3.3  -0.1 

22.30  +.90 

57.5     0.0 

59.70  +.46 

33.3  -0.9 

7.77  +.98 

31.6  40.3 

19.8 

•  5.73     .95 

3.5  40.5 

22.61     .31 

57.8  40.6 

60.19     .50 

32.8  -0.9 

8.05     .90 

32.2    0.7 

29.8 

6.09     .36 

4.3     1.0 

22.93     .39 

58.6    1.0 

60.70     .69 

32.8  40.9 

8.36     .91 

33.1     1.1 

May  9.7 

6.45     .36 

5.6     1.5 

23.26     .93 

59.8     1.5 

61.23     .58 

33.5     0.9 

8.68     .98 

34.4     1.5 

19.7 

6.81      .96 

7.3     9.0 

23.60     .99 

61.5    1.9 

61.75     .51 

34.8     1.5 

9.00     .38 

36.1     1.8 

29.7 

7.17 +.94 

9.5  49.4 

23.93  +.99 

63.6  49.9 

62.25  +.46 

36.6  49.0 

9.32  +.91 

38.1  4«.l 

Jane  8.7 

7.50     .39 

12.1     9.7 

24.24     .90 

66.0    9.5 

62.72     .44 

38.9    9.5 

9.62     .90 

40.4     9.3 

18.6 

7.81      .99 

14.9    3.0 

24.53     .97 

68.6    9.7 

63.14     .90 

41.7     9.9 

9.91     .98 

42.8     9.5 

28.6 

8.08    .95 

18.0     3.9 

24.79    M 

71.4     9.8 

63.51     .99 

44.8     3.9 

10.17     .95 

45.3     9.6 ' 

July  8.6 

8.32    .91 

21.2     3.9 

25.02     .90 

74.3     9.9 

63.81     .96 

48. 1     3.4 

10.40     .91 

47.9     9.6 

18.6 

8.50  +.16 

24.5  43.9 

25.20  +.18 

77.2  49.9 

64.04  +.10 

51.7  +3.6 

10.59  +.17 

50.5  49.5 

28.5 

8.64     .11 

27.8    3.9 

25.33     .11 

80.1     9.8 

64.19    .11 

55.3     3.6 

10.74     .13 

52.0     9.4 

Aug.  7.5 

8.72  +.05 

31.0    3.1 

25.42     .06 

82.9    9.7 

64.25  +.03 

59.0     3.6 

10.85     .06 

55.3     9.9 

17.5 

8.75    .00 

34.0    9.9 

25.46  +.09 

85.6    9.5 

64.24  -.06 

62.6     9.5 

10.91  +.09 

57.5     9.1 

27.4 

8.73  -.04 

36.9    9.7 

25.45  -.09 

88.0    9.9 

64.15     .19 

66.1     3.4 

10.92  -.01 

59.5     1.9 

Sept.  6.4 

8.67  -.00 

39.5  49.4 

25.40  -.07 

90.2  49.0 

63.98 -.90 

69.3  +3.1 

10.89  -.05 

61.2  +1.6 

16.4 

8.56     .13 

41.8    9.1 

25.31     .11 

92.1     1.7 

63.75    .96 

72.3     9.8 

10.83    .06 

62.7     1.9 

26.4 

8.41     .16 

43.7     1.7 

25.18    .14 

93.7     1.4 

63.46     .38 

75.0    9.4 

10.73    .11 

63.9    1.0 

Oct.    6.3 

8.23    .18 

45.2    1.9 

25.03     .16 

94.9     1.1 

63.11     .37 

77.2    9.0 

10.60     .19 

64.8    0.7 

16.3 

8.04     .90 

46.4    0.0 

24.86    .17 

95.8    0.7 

62.73     .40 

79.0     1.5 

10.46    .16 

66.4    0.4 

26.3 

7.84  -.90 

47.1  46.5 

24.68  -.18 

96.3  40.9 

62.32  -.49 

80.4  +1.0 

10.31  -.16 

65.7  40.1 

Nov.  5.3 

7.63     .90 

47.4     0.0 

24.50     .18 

96.4  -0.1 

61.90    .48 

81.2  40.5 

10.15    .16 

65.7  -0.9 

15.2 

7.43     .19 

47.1  -«.4 

24.32    .17 

96.0    0.5 

61.48    .48 

81.4     0.0 

10.00    .14 

65.3    0.5 

25.2 

7.25     .17 

46.5     0.9 

24.16     .18 

95.3    0.9 

61.06     .40 

81.1  -0.6 

9.86    .19 

64.7     0.8 

Dec.   5.2 

7.08     .15 

45.3     1.9 

24.01     .14 

94.2    1.3 

60.67     .37 

80.2    1.9 

0.74     .11 

63.7    l.I 

16.1 

6.96  -.19 

43.8  -1.7 

23.88  -.11 

92.7  -1.6 

60.32  -.39 

78.7  -1.7 

9.65 -.06 

62.5  -1.4 

25.1 

6.84     .00 

41.9    9.1 

23.79    .06 

90.9    1.9 

60.01     M 

76.7    9.9 

9.58    .06 

61.0     M 

35.1 

3.78  -.06 

39.7  -9.4 

23.73  -.04 

88.9  -9.1 

69.76  *.99 

74.3  -9.7 

9.54  -.00 

60.3  -l«t 
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APPARENT  PLACES  POtt  THE  UPPER  TRANSIT  AT  WASHINQTON. 

P  Aqaarii. 

P  Cophei. 

^Aq 

uarii. 

e  Pegasi. 

Meui 
SoUr 
D»to. 

1 

Right 
Atoeosion. 

Deotination 
South. 

Right 
Aaoeoslon. 

DeoIinAtlon 
North, 

BiRht 

Ajoeiuioii. 

DeoUnAtion 
South. 

Right 
Aaoeiwioii. 

Declination 
North, 

h      m 

21  25 

O          1 

-62 

h     m 

21  27 

o         t 

+70    5 

h     m 

21  32 

O           t 

-  8  19 

h     m 

21  38 

+  9  22 

1 
Jad.   0.1 

8 

54.04  -.09 

It 

40.5  -0.6 

8 

12.56  -.41 

32.5  -9.4 

8 

1.87 -.03 

72.8  -0.5 

54.30  -.04 

58!2  -1.3 

10.1 

54.03  +.01 

41.1      0.6 

12.19     .39 

29.9     9.8 

LOT)     .00 

73.2    0.4 

54.27  -.01 

56.9     1.3 

20.1 

54.05     .04 

41.7     0.5 

11.92    .99 

27.0    3.0 

1.87  +.03 

73.6    0.3 

54.27  +.09 

55.6     1.3 

30.0 

54.11     .07 

42. 1     0.4 

11.76 -.11 

23.9     3.9 

1.92     .06 

73.9     0.9 

54.30     .05 

54.4     1.9 

:Feb.  9.0 

54.19     .10 

42.4  -0.9 

11.71  +.01 

20.6    3.9 

2.00     .09 

74.0  -6.1 

54.36     .06 

53.2     1.1 

( 

19.0 

54.31  +.13 

42.5     0.0 

11.78 +.13 

17.4  -3.9 

2.11  +.19 

74.0  +0.1 

54.46  +.11 

52.2  -6.9 

38.9 

54.45     .16 

42.5  +0.9 

11.97     .94 

14.3     3.0 

2.25     .16 

73.8    0.3 

54'.58     .14 

51.3    0.7 

Mar.  10.9 

54.63     .19 

42.2    0.4 

12.27     .35 

11.4     9.6 

2.43     .19 

73.4     0.5 

54.74     .17 

50.7     0.4 

20.9 

54.83     .99 

41.7     0.6 

12.67     .44 

9.0     9.9 

2.63     .91 

72.8    0.7 

54.93     .90 

50.5  -6.1 

30.9 

55.06     .94 

40.9     0.9 

13.16    .53 

7.0     1.7 

2.86     .94 

71.9     1.0 

55.15     .83 

50.6  +0.9 

Apr.  9.8 

55.32  +.97 

40.0  +1.1 

13.73  +.60 

5.5  -1.9 

3.11  +.97 

70.8  +1.9 

55.39  +.95 

51.0  +6.6 

19.8 

55.60     .90 

38.7     1.3 

14.35     .64 

4.7  -0.5 

3.39    .99 

69.5    1.4 

55.66    .98 

51.7     1.0 

99.8 

55.90     .30 

37.3    1.6 

15.02     .67 

4.4  +0.1 

3.69     .30 

68.1     1.5 

55.96     .30 

52.8     1.3 

May  9.8 

56.21     .31 

35.8    1.6 

15.70     .68 

4.8     0.7 

4.00     .39 

66.5    1.7 

66.26    .31 

54.3    1.5 

19.7 

56.53     .99 

34.1     1.7 

16.38     .67 

5.8     1.3 

4.32     .39 

64.7     1.7 

56.58     .39 

56.0     1.8  1 

29.7 

56.85  +.31 

32.3  +1.8 

17.04  +.63 

7.4  +1.8 

4.64  +.90 

63.0  +1.7 

56.90  +.31 

57.9  +9.0 

Jane  8.7 

57.16    .31 

30.5    1.8 

17.65     .58 

9.5    9.3 

4.96    .31 

61.2    1.7 

57.21     .30 

59.9    9.1 

18.6 

57.46     .90 

28.7     1.7 

18.21     .» 

12.1     9.7 

5.27     .90 

59.5    1.6 

57.50     .99 

62.1     9.9 

28.6 

57.74     .96 

27.1     1.6 

18.68    .43 

15.0     3.1 

5.55     .97 

57.9     1.5 

57.78    .96 

64.3    9.9 

Jnly  8.6 

57.98     .93 

25.5    1.5 

19.08    .34 

18.3    3.4 

5.80     .94 

56.4    1.4 

58.03    .93 

66.6    9.9 

18.6 

58.20  +.10 

24.1  +1.3 

19.37  +.94 

21.8+3.6 

6.02 +.90 

55.1  +1.9 

58.24  +.90 

68.7 +«.l 

28.5 

58.37    .16 

22.9    1.1 

19.56     .14 

25.5    3.7 

6.20     .16 

54.0    1.0 

58.42    .15 

70.8    9.0 

Ang.  7.5 

58.50    .11 

21.8    0.9 

19.65  +.03 

29.2    3.7 

6.34     .11 

53.1     0.8 

68.55    .11 

72.7     1.8 

17.5 

58.58    .06 

21.0     0.7 

19.63  -.07 

32.9     3.6 

6.43     .07 

52.4    0.6 

58.63     .07 

74.4     1.6 

27.5 

58.62  +.09 

20.4     0.5 

19.50     .18 

36.6     9.5 

6.47  +.03 

51.9    0.4 

58.68  +.09 

76.0     1.4 

Sept  6.5 

58.62  -.09 

20.0  +0.3 

19.27  -.97 

40.0  +9.3 

6.48  -.01 

51.6  +0.9 

58.68  -.09 

77.3  +1.9 

16.4 

58.58    .06 

19.8  +0.1 

18.95     .96 

43.2    3.1 

6.44    .05 

51.5     0.0 

58.64     .05 

78.3     6.9 

26.4 

58.50    .09 

19.7  -0.1 

18.55     .43 

46.2    9.7 

6.37     .08 

51.6  -0.1 

58.57    .08 

79.1     0.7  1 

Oct.   6.3 

58.40    .11 

19.8    0.3 

18.07     M 

48.7     9.3 

6.28     .11 

51.8     0.9 

58.47     .11 

79.7    0.5' 

■ 

16.3 

68.28    .19 

20.1     0.4 

17.54     .55 

50.8    1.0 

6.16    .19 

52.1     0.3 

58.36     .19 

80.0  +6.9  \ 

26.3 

58.15  -.13 

20.4  -0.4 

16.97  -.50 

52.5  +1.4 

6.03  -.13 

52.5  -0.4 

58.23  -.13 

80.1    0.0 

Not.  6.3 

58.02    .13 

20.8    0.5 

16.36     .61 

53.6     0.8 

5.90    .13 

53.0     0.5 

58.09    .13 

80.0  -6.9 

15.2 

57.89    .19 

21.3    0.5 

15.75     .61 

54.1  +6.9 

5.77    .19 

53.5    0.5 

57.96    .13 

79.6    0.5  , 

25.2 

67.77    .11 

21.9    0.6 

15.14     .00 

54.1  -6.4 

5.65    .11 

54.0    0.5 

57.83     .19 

79.1     0.7  1 

Dee.  5.2 

57.67     .00 

22.5    0.6 

14.55     .67 

53.4     0.9 

5.55     .00 

54.5     0.5 

57.72    .10 

78.3     0.9 

15.2 

57.60  -.08 

23.1  -0.6 

14.00  -.59 

52.2  -1.5 

5.47  -.07 

55.1  -0.5 

67.63  -.08 

77.4  -1.0  i 

95.1 

57.55    .04 

23.7    0.6 

13.52     .45 

50.5    9.0 

5.42     .04 

55.6    0.5 

57.56     .06 

76.3    1.1  1 

35.1 

57.62  -.01 

24.3  -6.6 

13.10  '.38 

48.2  -4.5 

5.39  -.01 

56.1  -0,5 

57.52  -.03 

75.1  -1.9  1 

:  :  •-•  ••• 
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APPARENT  PliACE^  FOR  THE  UP?EB  TBANSXT  AT  WASHZNOTOK. 

• 

llCephei. 

/^  Caprioomi. 

79  Draoonii. 

a  Aq 

oariL 

Hean 
Solar 
Date. 

r 

Right 
Asoenslon. 

DdolinatioD 
Nwrth, 

.     Right 
ABoenaion. 

I>eoliiiation 
S<mth, 

Sight 
Atoeoaion. 

DediaatloD 
North, 

Bight 
AaowMion. 

DeoUnatfoD 

li      m 

21  40 

+  70  48 

h     m 

21  47 

O           i 

-^4  3 

h     m 

21  51 

+78   11 

h     m 

32    0 

o         t 

-  0  50 

Jan.   0. 1 

B 

17.16  -.45 

73.9  -9.9 

s 
26.31  -.03 

31.2  -0.9 

a 
27.23  -.56 

53,4  -«.] 

8 

15.88  -.05 

'30S  -0.8 

10.1 

16.75     .96 

71.5    9.6 

26.29  -.01 

31.3  -0.1 

26.73    .45 

51.1     9.5 

15.84  -.00 

31.6    0.7 

20.1 

16.44     .96 

68.7     9.9 

26.30  +.09 

31.4    0.0 

26.33    .3^ 

48.5    9.8 

15.84     .00 

32.3    0.7 

30.0 

16.23     .15 

65.6     3.1 

26,34     .05 

31.3  +0.9 

26.04     .99 

45.5    3.1 

15.85  +.03 

33.0    0.6 

Feb.  9.0 

16.15 -.03 

62.4     3.9 

26.41     .08 

31.0     0J3 

25.89  -.08 

42.3    3.9 

15.90    .06 

33.5    0.5 

19.0 

16.18  +.09 

59.2  -3.9 

26.50  +.11 

30.6  +0.5 

25.88  +.06 

39.0  -3.9 

15.98  +«09 

33.9-0.3 

Mar.    1.0 

16.33     .91 

56.0     3.0 

26.63    .14 

30.0     0.7 

26.01     .90 

35.9    3.1 

16.09     .19 

34.1  -0.1 

1D.9 

16.60     .39 

53.1     9.8 

26.80    .17 

29.2     0.0 

26.27    .33 

32.9    9.9 

16.22    .15 

34.0  +0.1 

20.9 

16.99    .43 

50.6    9.3 

26.99    JM 

28.3    1.1 

26.67    .45 

30.2    9.4 

16.40     .19 

33.8    0.4 

30.9 

17.47     .59 

48.4     1.8 

27.21     .93 

27.1     1.3 

27.18    .56 

28.0    9.0 

16.60     .99 

33.2    0.7 

Apr.  9.9 

18.03  +.60 

46.9  -1.3 

27.46  +.96 

25.8  +1.4 

27.79  +.65 

26,3  -1.5 

16.83  +.94 

32.3  +1.0 

19.8 

18.67     .65 

45.8    0.7 

27.74     .99 

24.2    1.5 

28.48    .79 

25.1     0.9 

17.09    .97 

31.2    1.9 

29.8 

19.35     .69 

45.5  -0.1 

28.03     .31 

22.6    1.6 

29.23    .76 

24.5  -0.3 

17.37     S» 

29.9    1.4 

May  9.8 

20.05     .70 

45.7  +0.5 

28.35    .39 

20.9    1.7 

30.02    .70 

24.5  +0.3 

17.68    .31 

28.3    1.8 

19.7 

20.76     .70 

46.5     1.1 

28.67     .33 

19.1      1.8 

30.81     .78 

25,2    0.0 

17.99    .38 

26.6    1.8 

29.7 

21.44  +.67 

47.9  +1.7 

29.01  +.33 

17.4  +1.7 

31.59  +.78 

96.4  +1.5 

18.31  +.39 

24.7  +1.9 

June  8.7 

22.10     .69 

49.9    9J9 

29.33     .39 

15.7     1.6 

32.32    .71 

28.2    9^0 

18.63     .31 

22.7    9.0 

18.7 

22.69    .56 

52.3    9.6 

29.65     .31 

14.1     1.5 

33.01     .64 

30.5    9.5 

18.94     .30 

20.7    9.0 

28.6 

23.21     .48 

55.2    3.0 

29.95    .98 

12.6    1.4 

33.61     .66 

33.2    9.9 

19,23     .98 

18.8    1.0 

Jaly  8.6 

23.65    .39 

58.4     3.3 

30.22    .95 

11.3     1J9 

34.12    .46 

36.3    3.9 

19.49     .95 

16.9     1.8 

18.6 

23.98  +.99 

61.8  +3.5 

30.45  +.99 

10.2  +1.0 

34.52  +.35 

39.7+3.5 

19.73  +.99 

15.2  +1.7 

28.6 

24.22    .18 

65.5     3.7 

30.65    .18 

9.4    0.8 

34.81     .93 

43.3    3.8 

19.92     .18 

13.6    1.5 

Aug.  7.5 

24.35  +.07 

69.2    3.7 

30.81     .13 

8.7    0.6 

34.98  +.11 

47.0     3.7 

20.08     .14 

12.2     1.3 

17.5 

24.36  -.04 

73.0     3.7 

30.92    .08 

8.4    0.3 

35.02  -.01 

50.8     3.7 

20.20    .10 

11.0    1.1 

27.5 

24.27     .14 

76.6     3.6 

30.98  +.04 

8.2  +0.1 

34.94     .14 

54.6    3.7 

20.27    .05 

10.0     0.9 

Sept  6.4 

24.07  -.94 

80.2  +3.4 

31.00    .00 

8.2  -0.1 

34.75  -.95 

58.2  +^.5 

20.29  +.01 

9.2  +0.6 

16.4 

23.78    .34 

83.5    3JI 

30.98  -.04 

8.4    0.3 

34.44     .36 

61.6    3.3 

20.28  -.03 

8.7    0.4! 

26.4 

23.39    .49 

86.6    9.9 

30.92    .07 

8.8    0.4 

34.03     .46 

64.8    3.0 

20.23    .06 

8.4  +0.9 1 

Oct.    6.4 

22.93     .40 

89.3    9.5 

30.84    .10 

9.2    0.5 

33.53     .54 

67.7     9.7 

20.16    .09 

8.2    0.0 

16.3 

22.41     .65 

91.6    8.1 

30.73    .19 

9.8    0.5 

32.95    .61 

70,2    9,9 

20.06    .11 

8.3  -0.1 

26.3 

21.83  -.60 

93.4  +1.6 

30.60  -.13 

10.3  -0.6 

32.31  -.67 

72.2  +1.7 

19.94  -.19 

8.5-0.3 

Nov.  5.3 

21.22    .69 

94.7    1.0 

30.47    .13 

10.9    0.6 

31.62    .70 

73.7     1.9 

19.82    .19 

8.8    0.4 

15.3 

20.59     .63 

95.5  +0.5 

30.34     .19 

11.5    QA 

30.90    .79 

74.7    0.7 

19,70    .19 

9.2    0.5 

25.2 

19.96    .69 

95.7  H).l 

30.22    .11 

12.0     0.5 

30.18    .79 

75,1  +0.1 

19.58    .11 

9.8    0.6 

Deo.  5.2 

19.35     .60 

95.3    0.7 

30.12    .10 

12.5     0.4 

29.46    .70 

74.8  -0.5 

19,47    .10 

10.4    0.7 

15.2 

1^77  -.55 

94.2  -1.3 

30.03  -4)8 

12.9  -0.4 

28.78  -.66 

74.0  -l.l 

19.38  -.08. 

U.l  H).7 

25.1 

ia24     .49 

92.7    1.8 

29.97    .05 

13.2    0.3 

28.15    .50 

72.6    1.8 

19.31     .08 

11.9     0.7 

35.1 

17.79  -.49 

90.5  -9.4 

29.93  -.09 

13.4  -0.9 

27.60 -.59 

70.7  Hi.9 

19.26  -,04 

19.6  -0.8 
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AFPARBNT  ^hAQ^Qr  FOB,  THE  UFF&3  TJUXOUT  AT  WASBDrOTON. 

a  Grail. 

$  Aqnarii. 

w  Aqoftrii. 

^Acpiaiii. 

H6M1 

Solar 
Date. 

Riffbt 
AapeiMloii. 

DMllnalion 

A^oenaion. 

DooUnatfoii 

Bight 
Ajtocnafcon. 

PooUoatloD 

iTorO. 

Bight 
Aaoonaioo. 

DeoUoattoii 
South, 

h     m 

S|2     1 

o       / 

-47  28 

h     m 

22  I] 

O          / 

-  8  18 

h     m 

22  19 

o       « 

+  049 

h     m 

92  29 

O           / 

^  0  39 

JtfO.  0.1 

97.79  -.» 

63.9  +1.3 

9.99  -.08 

67.8  -0.5 

47.44  -.06 

It 

56.7  -0.8 

50.91  -.07 

76JB-a.7 

10  J 

97.79    .0^ 

61.7    1.6 

9.88  -.08 

68.9    0.4 

47.39     .04 

56.0    04 

60.15     .04 

76.6    0.7 

20.1 

97.69^ -.01 

60.0    IS 

9.67     .08 

68.6    0.3 

47.36  -.00 

55.9    0.7 

50.19 -.08 

77.3    0.6 

30.1 

97.70  +.04 

58.0    9.1 

9.88  +.09 

68.8  -0.9 

47.36  +.01 

54.5    04 

50.11     .00 

77.9    04 

Feb.  9.0 

97^76.   .06 

55.7    9.8 

9.99    .08 

68.9    04 

47.39     .04 

53.9    04 

60.13  +.08 

78.4     0.4 

19.0 

97.87  +.13 

53,3  +8.4 

9.99  +.08 

6a8+o.9 

47.45  +.07 

53.4-04 

50.16  +.06 

78.7  -04 

Mar.  KO 

98.09    .17 

50.8    9.5 

10.09     .IS 

68.5    0.4 

47.53     .10 

53.9  -0.1 

50.95     .08 

78.8    0.0 

II.Q 

98.99     .98 

48.9    94 

10.99    .15 

6a0    0.6 

47.65    .14 

53.9  +0.1 

50.36     .19 

78.8  +04 

90.9 

98.46     .96 

45.6    94 

10.39     .18 

67.9    0.8 

47.80    .17 

53.4    0.3 

50.51     .18 

78.5    0.4 

30.9 

98.74    .90 

43.0    9.5 

10.59     .91 

66.3    1.1 

47.99     .90 

53.9    0.8 

50.69    .18 

77.9    0.7 

Apr.  9.9 

99.06  +.34 

40.5  +8.4 

10.81  +.94 

65.1  +1.3 

48.91  ^M 

54.7  +0.0 

50.90  +.90 

77.0  +10 

19.8 

^.49    .37 

38.9    9.3 

11.07     .97 

63.7     1.5 

48.46    .96 

55.7    14 

51.14     .95 

75.9     14 

99.8 

99.81     .40 

36.0    9.1 

11.35     48 

69.1     1.7 

48.73     .98 

57.0     1.4 

5). 41     .98 

74.5    14 

May  9.8 

30.99    .48 

34.0     1.8 

11.65     .31 

60.4     14 

49.09     .30 

58.6    1.6 

51.70     .38 

79.9     1.7 

19.8 

30.65    .43 

39.3    1.5 

11.97     .39 

58.6     1.8 

49.33    .31 

60.3    1.8 

59.01     .31 

71.1     14 

99.7 

31.09  +.44 

30.9  +1.9 

19.99  +.38 

66.7  +14 

40.65  +.38 

69.3  +1.8 

59.33  +.39 

09.9  +«4 

Jane  8.7 

31.53     .43 

99.8    0.8 

19.69     .38 

54.8    14 

49.97     .38 

64.3    94 

59.65     .38 

67.9    84 

18.7 

3J.96     .41 

99.1     0.5 

19.94     .31 

53.0    14 

50.99    .31 

66.3    9.0 

59.96    .31 

65.9    9.0 

98.7 

39.37     .30 

9a8+0.l 

13.94     48 

51.9    1.7 

50*59     48 

6a3     9.0 

53.97     .98 

a3.9    94 

Jaly  8.6 

39.74     .35 

98.9  -0.3 

13.51     .96 

49.6    14 

50.86    .96 

70.3     14 

53.55     .97 

61.9    14 

1&6 

33.07 +.30 

99.4  -0.7 

13.76  +43 

48.1  +14 

51.11  +.93 

79.9  +1.8 

53.81  +.94 

50.4  +14 

98.6 

33.35    .95 

30.3    1.0 

13.97     .18 

46.9    1.1 

51.39     .18 

73.9     14 

54.03     .90 

57.8    1.6 

Aug.  7.5 

33.57     .10 

31.4    1.3 

14.14     .15 

45.9    0.8 

51.50    .15 

75.4     1.4 

54.91     .18 

5C.3     1.4  { 

17.5 

3.3.74     .13 

39.9    1.5 

14.97    .11 

45.1     0.7 

51.63     .11 

76.7     14 

54.35     .19 

55.0     14 

97.5 

33.a3  +.06 

34.6    1.7 

14.36     .08 

44.5    0.4 

51.79    .07 

77.9     1.0 

54.45     .08 

54.0    0.8 

1 

Sept.  6.5 

33.87    .00 

36.4  -14 

14.40  +.08 

44.9  4«4 

51.76  +.03 

78.7  44.8 

54.51  +.04 

53.9  +0.7 

16.4 

33.84  -.08 

38.3    1.0 

14.40  -.08 

44.1     04 

51.77  -.01 

79.4     04 

54.59     .00 

59.6    84 

96.4 

33.76    .U 

40.1     14 

14.37     .05 

44.9  -04 

51.74     .04 

79.8    0.3 

54.50  -.04 

59.9    84 

Oct.    6.4 

33.63    .15 

41.9    1.7 

14.30     .08 

44.4     04 

51.68     .07 

80.1  +0.1 

54.45     .07 

59.1  40.1 

16.4 

33.46    .18 

43.5    1.5 

14.91     .10 

44.7     0.4 

51.59     .08 

80.1     04 

54.37     .08 

59.1  -0.1 

96.3 

33.96  -.90 

44.9  -IJl 

14.10  -.11 

45.9-0.5 

51.49 -.11 

80.0  -04 

54.98  -.10 

59.3  -04 

Not.  5.3 

33.05    .91 

46.0    0.8 

1.3.98     .19 

45.7     0.5 

51.38     .19 

79.7     0.3 

54.17     .11 

59.6     0.4 

15.3 

39.84     .91 

46.6    04 

13.86     .IS 

46.9    0.6 

51.96     .19 

79.3    04 

54.06     .11 

53.0    0.5 

95.9 

39.63    .90 

47.0  -0.1 

13.74     .11 

46.8    0.6 

51.14     .11 

78.8    0.0 

53.94     .11 

53.6    0.6 

0ee.  5.9 

39.43    .18 

46.9  +0.3 

13.63     .10 

47.4     04 

51.03     .10 

78.9    0.7 

53.83     .10 

54.9    0.6 

15.9 

39.96  -.15 

46.4  +0.7 

13.54  -.08 

47.9  -0.5 

50.94  -.08 

77.5  -0.7 

53,74  -.08 

54.S  -0.7 

95.9 

39.13    .19 

45.5     1.1 

13.46     .06 

48.5     0.5 

50.86     .07 

76.8    04 

53.65     .08 

55.5    0.7 

35.1 

39.03  -.08 

44.9  +1.4 

13.41  -.04 

4a9  -0.4 

50.79  -.05 

76.0  -0.8 

53.59  -.06 

56.9  -0.7 
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APPARENT  PLAGES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Heaii 
SoUr 
Data. 


Jan.  0.2 
10. 1 
20.1 
30.1 

Feb.  9.1 

19.0 
Mar.  1.0 
11.0 
20.9 
30.9 

Apr.  9.9 
19.9 
29.8 

May  9.8 
19.8 

29.8 
Jane  8.7 
18.7 
28.7 
July  8.6 

18.6 
28.6 
Aug.  7.6 
17.5 
27.5 

Sept  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.3 
Nov.  5.3 
15.3 
25.3 
Deo.  5.2 

15.2 
25.2 
35.2 


226Cephei(B.) 


Bight 
Asoension. 


li      m 

22  30 


18.94  -.74 
18.25  .64 
17.66  .53 
17.10  .40 
16.86     .95 

16.69  -.09 
16.68  +.07 
16.83  .94 
17.15     .38 

17.62  .53 

18.22  +.86 
18.94  .76 
19.75    .84 

20.63  .89 
21.54     .91 

22.45  +.90 
23.35  .88 
24.21  .89 
24.99  .74 
25.68    .64 

26.27  +.53 

26.74  .40 
27.08    .97 

27.28  +.13 

27.34  .00 

27.27  -.14 
27.06  .97 
26.73    .39 

26.28  .50 
25.73     .60 

25.08  -.69 , 

24.35  .75 ' 
23.57     .80 

22.75  .83 
21.91     .83 


Declination 
North. 


+75  40 


// 


40.3  -1.5 

38.5  Q.0 
36.3     9.4 

33.6  9.8 

30.7  3.0 

27.5  -3.9 

24.3  3.1 
21.2     3.0 

18.4  9.7 

15.8  9.3 

13.7  -1.9 
12.0     1.4 

10.9  0.8 

10.4  -0.9 

10.5  +0.4 

11.2  +1.0 

12.5  1.5 
14.4  9.1 
16.7  9.5 
19.4  9.9 

22.6  +3.9 

26.0  3.5 
29.6    3.7 

33.3  3.8 

37. 1  3.8 

40.9  +3.7 
44.6     3.6 

48.2  3.4 

51.4  3.1 
51.4     9.7 

56.9  +9.3 
59.0  1.8 
60.6  1.3 
61.6  0.7 
62.0  +0.1 


CPegasi. 


Bight 
Ascension. 


21.08 -.81      61.8-0.5 


20.29    .77 


61.0    1.1 


h     m 

22  36 

s 

6.22  -.08 

6.15  .06 
6.10     .03 

6.08  -.01 

6.09  +.09 

6.12  +.04 
6.19  .08 
6.29  .19 
6.42  .15 
6.60     .10 

6.80  +.99 
7.04  .96 
7.31  .98 
7.60  .30 
7.91      .31 

8.23  +.39 
8.55  .39 
8.87  .31 
9.17  .99 
9.46     .97 

9.72  +.94 

9.94     .90 

10.12     .16 

10.27     .19 

10.37  .06 

10.42  +.04 
10.44     .00 

10.43  -.03 

10.38  .06 
10.30     .06 

10.20  -.10 

10.10     .11 

9.98     .19 

9.86     .19 

9.75    .11 

9.64  -.10 
9.55     .00 


Declination 
North, 


19.55  -.71       59.6  -1.71     9.47  -.07 


+  10   16 

18.1  -l.I 
17.0  1.1 
15.9     1.1 

14.8  1.1 
13.7    1.0 

12.7  -0.9 

11.9  0.7 
11.3  0.5 
11.0  -0.9 
11.0 +0.1 

11.3  +0.4 
12.0     0.8 

13.0  1.1 

14.3  1.4 
15.9     1.7 

17.7  +1,9 

19.7  9.1 

21.9  9.9 

24.1  9.9 

26.4  9.3 

28.7  +9.9 

30.8  9.1 
32.8    9.0 

34.7  1.8 

36.4  1.6 

37.8  +1.4 
39.1  1.1 
40.1  0.9 
40.8  0.6 
41.3    0.4 

41.6  +0.9 
41.6  -0.1 

41.5  0.3 
41.1  0.5 
40.5     0.7 

39.8  -0.8 

38.9  0.9 
37.9  -1.1 


I  Gephei. 


Bight 
Ascension. 


h     m 

22  45 


49.24  -.40 
48.86  .36 
48.53  .99 
48.27     .99 

48.08  .14 

47.98  -.05 
47.97  +.04 
48.06    .14 

48.25  .93 

48.52  .39 

48.89  +.40 
49.33  .47 
49.83  .53 
50.38  .57 
50.97     .59 

51.56  +.60 

52.16  .50 
52.73  .56 
53.27  .58 
53.76     .46 

54.19  +.39 
54.55  .30 
54.83  .94 
55.03  .16 
55.14  +.07 

55.17  -.01 
55.12    .09 

54.99  .17 
54.78  .94 
54.51     .30 

54.19  -.35 
53.81  .39 
53.41  .49 
52.97    .44 

52.53  .44 

52.09  -.44 
51.66  .49 
51.26 -.39 


DeoUnatioii 
North, 


+65  37 


tl 


85.3  -1.4 

83.7  1.9 

81.5  9.4 

79.0  9.7 

76.1  9.9 

73.1  -3.0 
70.1  3.0 
67.1     9.9 

64.4  9.6 
61.9     9.9 

59.9  -1.8 
58.3     1.3 

57.3  0.7 
56.9  -0.1 

57.0  +0.6 

57.8  +1.0 

59.1  1.6 

60.9  9.1 

63.2  9.5 

66.0  9.9 

69.1  +3.9 

72.4  3.4 

76.0  3.6 

79.6  8.7 
83.4     3.7 

87.1  +3.6 

90.7  3.5 

94.1  3.3 

97.2  3.0 
100.1     9.7 

102.6  +9.3 
104.6  1.8 
106.1     1.3 

107.1  0.7 

107.5  +0.1 

107.3  -0.5 

106.6  1.1 

105.2  -1.6 


^Aqaarii. 


Bight 
Aaconsion. 


h     m 

22  47 


0.82  -.07 
0.76  .05 
0.72  .03 
0.70  -.01 
0.70  +.08 

0.73  +.06 
0.79  .08 
0.89  .11 
1.02  .15 
1.18     .18 

1.38+^.91 
1.61  .94 
1 .87  .97 
2.16  .90 
2.47    .31 

2.79  +.39 

3.11  .33 
3.44     .39 

3.75  .30 
4.05     .98 

4.32  +.95 
4.56     .99 

4.76  .18 
4.92  .14 
5.04     .10 

5.12  +.06 
5.15  +.09 
5.15  -.00 
5.11  .06 
5.04     .06 

4.96  -.09 
4.86  .10 
4.75  .11 
4.G4  .11 
4.53     .10 

4.43  -.09 
4.34  .08 
4.26 -.06 


Declination 
South, 


-88 

65.5  -0.5 
66.0     0.4 

66.3  0.3 
66.5  -0.1 
66.5    0.0 

66.4  +0.9 
66.0  0.4 
65.4  0.7 
64.7     0.9 

63.7  1.1 

62.4  +1.3 
60.9    1.5 

59.3  1.7 

57.5  1.8 

55.6  1.9 

53.6  +8.0 
51 .6  9.0 
49.6     1.9 

47.8  1.8 

46.0  1.7 

44.4  +>1.5 

43.1  1.3 

42.0  1.0 

41.1  0.8 

40.4  0.5 

40.0  +0.3 

39.9  +0.1 
39.9  -0.1 

40.2  0.3 
40.6    0.4 

41.0  -0.5 
41.6  0.6 
42.2  0.6 
42.9     0.6 

43.5  0.6 

44.1  -0.6 

44.6  0.5 
45.0  -0.4 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Solar 
Date. 

a  Piaois  Auatralia. 
(Famalhaut.) 

aPe( 
(Mar 

Sasi. 

0  Cepbei. 

^Piooinm. 

Bight 
Aaoanalon. 

soum. 

BUrht 
Aaoenaion. 

DeeUnatton 
North, 

Right 
Aaoenaion. 

Declination 
North. 

Right 
Aaoenaion. 

Dedlnalion 
North, 

h     m 

22  51 

o         t 

-30  11 

b     m 

22  59 

+ 14  37' 

h     m 

23  14 

+&7  31 

h     m 

23  22 

0       f 

+  5  47 

Jan.   0.2 

a 
43.91  -.10 

it 

37.3  +0.9 

a 
94.60  -.00 

44"9  -1.0 

a 
11.16 -.47 

46.3  -1.0 

a 
31.36  -.00 

93.8  -0.8 

10.9 

43.13     .07 

36.8    0.0 

94.59    .07 

43.1     1.1 

10.72     .40 

45.0     1.5 

31.27     .08 

93.0    0.8 

90.1 

43.07     .04 

36.1     0.8 

94.45    .06 

41.9     1.9 

10.39     .37 

43.9    9.0 

31.20     .00 

99.9    0.8 

30.1 

43.04  -.01 

35.1     1.1 

94.41     .09 

40.7     1.9 

9.98    .30 

40.9    9.4 

31.15     .04 

91.4     0.0 

Feb.  9.1 

43.04  +.08 

33.9    1.3 

94.39  -.01 

39.5    IS 

9.71     .99 

38.3     9.7 

31.11  -.09 

90.6    0.7 . 

19.0 

43.07  +.05 

39.5  +1.6 

94.40  +.08 

38.3  -1.1 

9.54  -.13 

35.5  -9.9 

31.11  +.01 

90.0  -0.0 

Mar.   1.0 

43.13     .08 

30.8     1.8 

94.44     .00 

37.3    0.0 

9.46  -.09 

39.5    3.0 

31.13     .04 

19.6    0.4 

11.0 

43.94     .19 

98.9    9.0 

94.51     .09 

36.5    0.7 

9.48  +.07 

99.5    9.0 

31.18     .07 

J9.3  -0.9 

90.9 

43.38     .IS 

26.9    9.1 

94.63     .13 

35.9    0.4 

9.60     .18 

96.6    9.7 

31.27    .10 

19.9  +0.1 

30.9 

43.56     .19 

94.7     9.9 

94.78     .17 

35.7  -0.1 

9.04     .98 

94.0    9.4 

31.40     .14 

19.5    0.4 

Apr.   9.9 

43.77  +.93 

99.4  +9.9 

24.97  +.91 

35.7  +0.9 

10.17  +.37 

91.7  -9.0 

31.56  +.18 

90.0  +0.7 

19.9 

44.09     .97 

90.1     9.3 

95.19     .94 

36.1     0.6 

10.59     .40 

19.9     1.0 

31.76     M 

90.8    0.0 

99.8 

44.30     .30 

17.8    9.3 

95.45     .97 

36.9    1.0 

11.09     .53 

18.6    J.l 

32.00    .95 

91.9    1.9 

May  9.8 

44.69     .33 

15.5    9.9 

95.73     .90 

38.0    1.3 

11.66     .58 

17.8  H1.5 

32.27     .98 

93.3    1.5 

19.8 

44.95     .35 

13.3     9.1 

96.03     .31 

39.4     1.0 

19.96     .09 

17.5  +0.1 

39.56     .30 

94.9    1.7 

99.8 

45.31  +.36 

11.3  +1.9 

96.35  +.39 

41.9  +1.8 

19.90  +.04 

17.9  +0.0 

39.87  +.31 

96.7  +1.9 

June  8.7 

45.67     .38 

9.4     1.7 

96.68    .33 

43.1     9.0 

13.54     .64 

18.8    1.9 

33.19    .30 

98.7    9.0 

18.7 

46.03     .36 

7.8     1.5 

97.01     .39 

45.9    9.9 

14.18     .69 

90.3    1.7 

33.51     .90 

30.8    9.1 

98.7 

46.38     .34 

6.5    1.9 

97.39     .31 

47.5    9.3 

14.79     .50 

99.3    9.9 

33.83     .31 

33.0    9.1 

July  8.7 

46.79     .39 

5.5    0.8 

97.69     .99 

49.8    9.4 

15.35     .54 

94.7    9.0 

34.14    JO 

35.1     9.1 

18.6 

47.03  +.99 

4.8  +0.5 

97.89  +.96 

59.9  +9.4 

15.86  +.48 

97.5  +3.0 

34.49  +.97 

37.9+9.0 

98.6 

47.30     .95 

4.5  +0.9 

98.13     .99 

54.5     9.3 

16.30     .40 

30.7    3.3 

34.68    J4 

39.9    1.0 

Aug.  7.6 

47.53     .91 

4.5  -0.9 

98.34     .18 

56.7    9.9 

16.67    ^ 

34.1     3.5 

34.90    M 

41.0    1.8 

17.6 

47.79     .16 

4.8     0.5 

98.50     .14 

58.8    9.0 

16.96    .94 

37.7    3.0 

35.09     .17 

49.7    IJ 

97.5 

47.86     .19 

5.5     0.8 

98.63     .10 

60.8    1.8 

17.15    .15 

41.4     3.7 

35.93     .13 

44.9    1.3 

Sept  6.5 

47.95  +.07 

6.4  -1.0 

98.71  +.08 

69.5  +1.6 

17.96  +.00 

45.9  +3.7 

35.34  +.06 

45.6  +1.1 

16.5 

47.99  +.08 

7.5     1.9 

98.75  +.00 

64.0     1.4 

17.98  -.08 

48.9    3.0 

36.41     .04 

46.5    0.9 

96.4 

47.99  -.09 

8.8    1.3 

28.75  -.01 

65.3    1.9 

17.91     .11 

59.5    3.5 

35.44  +.01 

47.9    0.7 

Oct.    6.4 

47.94     .06 

10.1     1.4 

98.79    .04 

66.3    0.0 

17.06     .10 

55.9    3.3 

35.43  -.09 

47.8    OJ 

16.4 

47.87     .00 

11.5    1.3 

98.67    .07 

67.1     0.7 

16.84     .90 

59.0'  3.0 

36.40    .00 

48.1  +0J 

96.4 

47.76  -.11 

19.8  -1.3 

98.58  -.09 

67.6  +0.4 

16.65  -.39 

61.8+9.0 

36.34  -.07 

48.3    0.0 

Not.  5.3 

47.64     .13 

14.0     1.1 

98.48    .10 

67.9  +0.9 

16.90    .98 

64.9    9.9 

35.96    .00 

48.9  -0.1 

15.3 

47.50    .14 

15.0    0.9 

98.38    .11 

67.9  -0.1 

15.80    .40 

66.1     1.7 

36.17    .00 

48.0    0.3 

95.3 

47.36    .14 

15.9    0.7 

28.96    .19 

67.7    0.3 

16.36    .45 

67.5    1.1 

35.07    .10 

47.6    0.4 

Oee*  5*3 

47.99     .13 

16.5    0.4 

*Mbl5    .11 

67.3     0.5 

14.90     .47 

68.3  +0.5 

34.97    .10 

47.1     OJ 

15.9 

47.10  -.19 

16.8  -0.9 

98.03  -.11 

66.6  -0.7 

14.49  -.48 

68.6    0.0 

34.86  -.10 

46.5  -0  J 

95.9 

46.98     .10 

16.8+0  1 

97.93    .10 

65.8    0.9 

13.94     .47 

68.9-0.6 

34.76    .10 

46.8    0.7 

S5.9 

46.89  -.00 

16.5  +0.4 

97.84  -.06 

64.8  -1.1 

13.48 -.45 

67.3  -1.9 

34.67 -JO 

4&.1  -«J 
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APFjAJUBNT  PIiAOBS  FOS  THE!  UVMS:  IttiWfT  MTwnsBmaaxxBn 

i  Pisciom. 

■ 

• 

y  Cepbei. 

GkDombrid|e  4163. 

0  Ftwuvm, 

Kmui 
Solar 
Date. 

RighA 
▲soenskNi. 

NopA. 

BIglu 

DeollMttMi 

Aaoanakm. 

llMllllMltlMl 

North, 

Rjght 

Deollnaiion 
North. 

h     m 

23  34 

O           / 

+  52 

h      m 

23  34 

o         / 

+T7     1 

h     m 

23  49 

O           0 

+T3  46 

b     m 

23  53 

0       « 

+  6  16 

Jan.  0.9 

25.63  -.10 

4^7  -0.8 

53;06-.69 

80.6 -0.6 

34.62  ^76 

68.2  -0.4 

48il3-.16 

12.1  -0.7 

1^0.2 

25.74     .06 

41.9     Oi6 

52290     .89 

79.7     1.9 

33i94     .66 

67;5    1.0 

48i04     .09 

11.4    0.7 

20.9 

25v67     .07 

41.1     0.8 

51.40     .76 

7a3     1.7 

33.31     .61 

66.2    1.6 

47.95    .08 

10.6     0.7 

aea 

25.61     .05 

40.4     0.7 

50.69     .66 

76.3    9.9 

32.73     .53 

64.4    9.1 

47;87    .or 

9.9    0.7 

(>b.  9.1 

2M6-.03 

39.7     0.6 

50. 1 1     .51 

73;9    9.6 

32.25    .a 

62.1     9;5 

47.81     .06 

9.2    0.6 

lft.1 

25v55     .00 

31K9  -0.5 

49.67  -.36 

71.2 -9;9 

31.87  -.31 

S»;5-9.8 

47;78  ^M 

8.6  -0.5 

M«r.  1.1 

25.56  •l-.OS 

3a7     0.3 

49v39     .19 

68.2    9.0 

31.69    .18 

56.6     3.0 

47.77  +.01 

8  J      0.4 

n.o 

25w60    .00 

3di5-0.l 

49^99  -%01 

65.1     3.0 

31.51  -.04 

53.6     3.0 

47.79     .04 

7.»  -0.9 

21.0 

25.68    .00 

38^5  +0.1 

49.38  +.18 

62.1     9.9 

3t.55  +.11 

5O46     9.9 

47.85     .06 

7.8  40.1 

30.» 

25^60    .13 

38K8    0^4 

49k64     .36 

59.2    9.7 

3iJ3    .95 

47.7    9.7 

47.95     .19 

8.0    0.3 

Apr.  9.9^ 

25;95  4*.i7 

39i3  +0:7 

SOlOO  +.S0 

56.6  -9.4 

39L05+.39 

45.1  -9.4 

48b06  +^16 

8.5  40.6 

19.9 

2ai4  .91 

40'.2    1.0 

5(K69     .67 

54.4     9.0 

32.52    .69 

02.8    9.0 

4S.96     .90 

9.3    0.9 

29.9 

26^37     .91 

41.3    1.3 

51.43     .80 

92.6     1.5 

33.10     .66 

41.0     1.6 

4a47     .98 

10.3    1.9 

May  9.9 

26^63    .97 

42i7     1.5 

52.98     .90 

51.3     1.0 

39.78     .79 

39.6    1.1 

4^72     .96 

11.6     1.4 

19.8 

29.92    .98 

<4.3     1.7 

53w92    .97 

50i6-a4 

34);53     .79 

38.8 --0.5 

49S.00     .96 

I'S.d    1.6 

29.8 

27.28  +.31 

46.1  +1.9 

54.22+1.01 

50^4  -Hhl 

35;35  +.88 

3a6    0;0 

4^30 +.31 

14.9  +1.8 

June  8.3 

27.54     .39 

4a  1     9;0 

55.94  1.09 

50.9    0.7 

36;20    .86 

3a9  +0.6 

49^.62     .39 

16.9    ao 

18.7 

27.87     .39 

50.1     9.1 

56.96  1.00 

51.9     1.3 

37.05     .85 

39.8    ija 

49.94     .39 

18.-9   ai 

28.7 

28.19     .31 

59.3    9.1 

57.95    .96 

53.5     1.8 

37.89     .89 

41.3    1.7 

59.26    .39 

91  .a  9.1 

J*ay  8.7 

2a50     .30 

54.4    9Ll 

58wl8     .80 

55.6    9^ 

38.68    .77 

43.2    9.9 

50.58    .31 

23.2   ai 

18.7 

28.79  ^98 

56.5  +9.0 

59108  +.90 

5ai  49.7 

39.42  +.79 

45.6  +9.6 

50.88  +.99 

25.3  +9.0 

28;6 

29.06     .96 

58.4     1.9 

59.78     .69 

61.0     3.1 

40.09     .69 

48i4     3.0 

51.15     .96 

27.3    1.9 

Aug.  7.8 

29,29     .99 

60v9    1.7 

60.49     .97 

64.;2     3.4 

40.67     .58 

5K6     3.3 

5L40     .98 

29.2    1.8 

17.6 

99.49     .16 

61.8     1.5 

60.93     .44 

67.7     3;6 

41.15     .43 

55i0    3.5 

51.61     .90 

30.9    1.6 

27.6 

29.65     .14: 

63.3     1.3 

61.30     .30 

7I;4     3.7 

44.59     .39 

53^6     3t7 

51.79     .16 

32.4     1.4 

Slept.  6.5 

29.77  +.10 

64«5  +1.1 

61.58  +.16 

75.2  +3.8 

41.77  +.96 

69l3+3^ 

51.9:)  +.19 

33.7  +1,9 

16.5 

29.85    .00 

65w5    0.9 

61.61  +.01 

79,1     3.8 

41.91  +.06 

66.1     3.8 

52.03     .08 

34.7    0.9 

26.5 

99.89  +.09 

66.9    0.6 

61.55-^13 

82.9    3.7 

41.94  -.08 

69.9    3.7 

52.09     .04 

35.5    0.7 

Oot.    6.4 

99i90  -.01 

6e.7     0.4 

61.35    .97 

86.6    3.6 

41.85     .14 

73.6    3^6 

52*19  +.01 

36.1     0.5 

16.4 

99.88     .03 

67.0  +0^9 

61.01     .40 

90.1     3.4 

41.65     .95 

77.1     3L4 

5e;ll  -.09 

36.5    0.3 

26.4 

99.83  -.06! 

67.1     0.0 

60.55  -.S9 

93.3  +3.1 

41.35  -.35 

80.3+3.1 

52.08  -^04 

36.7  +0.1 

Nav.  5.4 

99;76     .06 

67,0  -4K9 

59.97     .63 

96.2    9,7 

40.94     .44 

83.9    9.7 

52.03    .06 

36.7  -0*1 

15.3 

99*68     .09 

66.7     0.9 

5»i99     .79 

98.6    9.9 

40.46     .69 

85w7     9.9 

54.96     .00 

36.5    0.3 

25.3 

9^.69    .10 

66.3    0.4 

58^59     .80 

100.5     1.7 

39.90     .69 

87.7     1.7 

54.87     .09 

36.2    0.4 

Deo.  5.3 

99.49     .10 

65.8     0J» 

57.69     .86 

101.9     1.1 

39^98     .64 

89.9    1.9 

5)1.78    .10. 

35.7    0»5 

15.3 

99.39  -.10 

65.9  -0.6 

56.81  -.88 

102.7  +0.6 

38.61  -.67 

90.1  +0.6 

51.66  -^lO' 

35.1  -0.6 

95.2 

99^99     .19 

64.5    0.7 

55.99     .88 

109.8  -0.1 

37.93     .68 

90.4    0.0 

51.58    .10. 

34.5    0.7 

35.2 

99 J9  -.09 

63.8 -Oi8 

551.05 -.87 

102.3  ^.8 

37.94  -.68 

90.1  -O16 

51 448  -.lOt 

33(8  -6.7 
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▲PFaOXOEATE  NOBTH  POLA.R  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fi 


lop. 


SSAndrom. 


H6M1 


Dttte. 


h     m 

0     3 


(Deo.30.9)  96.41  -^ 


Jan.  9.9 
.1 


96.09  .» 
95.80  M 
95.53  -  J98 


<r  Andmn.      i  Oeti. 


O  I 

44  31 

h     m 

0    4 


44.99  -  M 
44.08  .M 
4:i.90  .16 
43.73  -  .M 


o         * 

63  48 

h     m 

0  12 


99  25 

h     m 

0  13 


•  i    ■ 

43.18 ->  .17;  57.76-  .10 

43Uh2      .15   57.67      .00 

49.8d      .14   57.58      M 


49.74  -  .14 


57.51  ^  .97 


6Urs.Miii., 
8.  P. 


358  18 

h     m 

0  13 


i00.904-7.« 
108.57  7J66 
116.00  7.17 
199.9 1-HI.53 


44  PuKsiani. 


88  39 

h     m 

0  19 


54.35- 

54.93 

54.15 

54.08 


.19 

.to 


-  .07 


irAndfom. 


56^52 

h     m 

0  31 


B 

9.00- 
8.83 
8.68 
8.54- 


.18 
.16 
.16 
.14 


o  Caadop. 


e       t 

42  18 

b     m 

0  38 


44.61  - 
44.38 
44.16 
43.96- 


.96 

.91 


Aiig.96.6 
Sept.  5.5 


31.03  •!•  .94 
31.94      .17 


15.5  !  3K39      .11 


95.5 
Oct.   5.6 


15.4 

31.46 

95.4 

31.37 

iiov,  4.4    31.9-i 

14.4    31.04 

^.3 

30.80 

31.47  4- ,66 
31.49-  .01 

.07 
.19 
.17 
.91 


48.98  4-  .16 
48.45  .15 
48.58  .10 
48.60  .66 
4a69  4>  .61 


46.99 -f  .10  61.97  4- .16 

.14 
.10 


Dec.  4.3 
14.3 
«4.9 
34.9 


lien 

Data. 


30.55 
30.96 
99.96 
99.66 


M 
.31 


dPlooiam* 


83     0 

h     m 

0  43 


48.68 
48.64 
48.54 
48.49 

48.98 

48.19 
47.94 
47.76 
47.55 


-  .03 
.07 
.11 
.13 
.16 

-  .17 
.19 
.96 

-  .91 


47.09      .15   61.49 
47.93      .10!  61 .55 
47.30      .06 !  61.63      .66 
47.35  4-  .03 '61^9  4-  .03 


47.37 
47.35 
47.99 
47.90 

47.09 

46.97 
46.83 
46.68 
46.53 


.03 
.07 
.10 
.19 

.13 
.14 
.15 

.16 


rCaaoiop. 


,(Deo.30.9) 
Jan.   9.9 
19.9 
99.1 


■ 
7.99- 

7.11 

7.00 

O.iM)- 


.19 
.11 
.16 


-P       ' 

29  52 

h     m 

0  50 

■ 
13.71 

I3.:i8 

13.05 
19.74 


.93 
.94 
.33 


61.70 
61.69 
61.65 
61.59 
61.50 

61.41 
61.39 
61.91 
61.11 


-  .69 
.65 
.67 
.60 

^  .60 
.10 
.11 

.10 


^Andiom^ 


O  f 

52     5 

h     m 

0  50 


47.93 
47.77 
47.60 
47.43 


.15 
.16 
.17 
.18 


43Cepbei. 


4  19 

h     m 

0  53 


8 

63.99 
61.10  9.61 
56.30  9.77 
55.57  «-9.7t 


63.80-3.11 
61.18  9.13 
69.54  1.19 
66.95-H>«04 
69.464-1.66 

61.0749.17 
63.79  3.95 
67.57  4.96 
79.35  5.95 
76.04  6.69 

84.5146.77 

91.59  7.99 

99.08  7.56 

106.714-7.70 


K  TacMiie. 

159  27 

h     m 

1   12 

57.78  4-  .16 

57.93  .14 

58.07  .11 
58.15  .67 
58.91      .04 

58.94  4-  .01 
58.94  -  .00 
58.90  .04 
68.15      .06 

58.08  .60 

57.99  -  .60 
57.90  .00 
67.81  .10 
67.71  -  .11 


19.50  4-  .9 
19.69  .17 
19.85  .13 
19.95      .00 

13.03  .06 

13.07  4-  .00 
13.07  -  .00 

13.04  .06 
19.98  .66 
19.80     .10 


/Piooimn. 


86  57 

h     m 

1  12 


10.04-  .65 
9.50  .53 
8.98  .51 
8.47-  .60 


16.35  -  .19 
16.93  .11 
16.19  .11 
16.01  -  .11 


19.79 
19.67 
19.54 
19.39 


.11 
.19 
.14 

.15 


4&36  4-  .95 
48.50  .91 
48.78  .16 
48.99  .11 
49.00     .66 

49.06  4-  .01 
49.05  -  .63 
49.00  .07 
48.91  .10 
48.80     .13 


48.65 
48.49 
48.30 
48.10 


.15 
.17 
.10 


icOetantis, 
S.  P. 


184  46 

h     m 

1  23 


31.78  46.66 
34.65  9.87 
37.59  9J0 
40.96  49.09 


V  Androm. 


8 


49 

h     m 

1  30 


■ 

30.44 
30.97 
30.09 
99.88 


-  .16 
.18 
.90 

-  .99 


Sept.  5.6 
15.6 
95.5 

Oct.    5.5 

15.5 

95.5 

Nov.  4.4 

14.4 

94.4 

D60.  4.3 

14.3 
94.3 
34.3 


10.63  4  .17 
10.78  .13 
10.90  .09 
10.98  .06 
11.03  4  .03 

11.05  .00 
11.03-  .00 
11.01  .04 
10.96  .06 
10.88      .66 


18.93  4  .97 
18.46  .91 
18.66  .15 
18.77  .60 
18.84  4  .03 


51.60  4-  .90 
51.78  .10 
51.99  .19 
59.09  .06 
59.08  4  .04 


80.58  41  JO 
81.90  1.19 
89.81  .71 
83.31  4-  .90 
83.38  -  .14 


10.80 
10.70 
10.60 


.10 
.11 


18.84 
18.77 
18.65 
18.48 
18.97 

18.01 
17.79 
17.41 


-  .69 
.60 
.14 
.10 
J9 

-  .97 
.» 
.90 


59. 1 1 

.00 

83.01 

"  M 

59i)9  - 

.03 

89.91 

1.01 

59.05 

JO 

80.98 

1.40 

51.97 

.60 

79..36 

1.80 

51.87 

.11 

77..37 

9.14 

51. 75 -.13,  75.06 -9.43 
51.61  .15 '79.50  9.04 
51.46-  .10 '  60.79 -9.78 


14.954  .48 
14.69  J9 
14.89  .91 
15.044  .10 
15.08-  .01 

15.01-  .19 
14.84  .90 
14.57  .31 
14.99     .30 

13.79  .45 

13.31-  .40 

19.80  M 
19.97-  .54 


19.48  4  .91 

19.67  .16 

19.81  .19 

19.99  .09 

90.00  M 

90.05  4  .03 

90.06  .00 
90.05  -  .09 
90.09  .04 
19.97      .06 

19.91  -  .06 
19.81  .10 
19.79  -  .10 


98.38  -1.55 
97.06  1.00 
96.90  .05 
95.76  -  .18 
95.83  4  .39 

96.40  4  .80 
97.47  I.» 
99.09  1.77 
30.98    9.15 

33.39  9.48 

35.93  49.70 
38.79    9.84 


33.81  4  .97 
.34.06  .90 
34.96  .18 
34.49  .14 
34.53      .10 

34.61  4  .06 
34.65  4  .69 
34.65  -  .09 
34.69  .05 
34.55      .08 

34.45  -  .11 
34.39      .14 


41.61  40.03!  34.17-  .17 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPAIIENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Moan 
Solar 
Date. 

irPisciam. 

V  Pisciam. 

CCeti. 

/Androm. 

/9Triangiili. 

4Ur8.Min., 
S.  P. 

/Triangali. 

67Ceti. 

C           / 

78  24 

h     m 

1  31 

O           / 

85    3 

h      m 

1  35 

100  52 

h     m 

1  46 

O           / 

48  11 

h     m 

1  57 

O            / 

55  31 

h     m 

2    3 

348    3 

h     m 

2    9 

56  39 
2  10 

96^55 

h     m 

2  11 

(Dec.30.3) 

Jan.   9.3 

19.2 

29.2 

Feb.   8.2 

18.2 

25.22  -  .19 
25.10      .19 
24.99      .19 
24.87      .19 
24.76    M9 

24.64  -  .19 

51. 54 -.10 
51.43      .11 
51.32      .19 
51.20      .19 
51.09      .11 

50.99  -  .10 

a 
10.C8  -  .10 

10.57      .11 

10.45      .19 

10.32      .13 

10.19      .19 

10.07  -  .11 

a 
19.42 -.16 

19.26      .18 

19.08      .19 

18.89      .90 

18.69      .18 

18.52-  .16 

a 
10.28 -.13 
10.14      .14 
9.99      .16 
9.83      .17 
9.66      .16 

9.50  -  .15 

a 
15.38  41.04 
16.45    1.10 
17.58    1.14 
18.73    1.13 
19.84    1.10 

20.92  41.04 

a 
56.90  -  .19 

56.77      .14 

56.62      .15 

56.46      .16 

66.30      .17 

56.13-  .18 

a 
38.78  ^  .09 
38.68      .11 
38.57      .19 
38.44      .13 
38.31      .14 

38.18-  .13 

Sept.25.6 

Oct.    5.5 

15.5 

25.5 

Nov.  4.5 

14.4 

24.4 

Dec.  4.4 

14.3 
24.3 
34.3 

28.60  +  .16 

28.74  .19 

28.83  .06 

28.90  +  .05 
28.93  4-  .09 
28.95     .00 
28.93  -  .03 
28.90     .05 

28.84  -  .07 

28.75  .09 
28.66  -  .10 

54.a5  -f  .15 
54.98      .19 
55.08      .09 

55.15  4  .06 
55.19-1-  .03 
55.21      .00 
55.20  -  .03 

55.16  .05 

55.11-  .07 
55.03      .09 
54.93  "  .11 

13.81  4  .16 
13.96      .13 
14.06      .10 

14.15  4  .06 
14.19  4.03 
14.21       .00 
14.20 -.09 
14.17      .05 

I4.12-.07 
14.03      .09 
13.93 -.11 

23.11  4.99 
23.31       .18 
23.47      .14 

23.58  4  .10 

23.65  .06 

23.69  4  .09 

23.70  -  .09 

23.66  .06 

23.58  -  .10 
23.47      .13 
23.33  -  .16 

13.77  4  .91 
13.96      .17 
14.12     .13 

14.23  4  .10 
14.32      .07 
14.37  4  .03 
14.38 -.01 
14.36      .04 

14.31  -  .07 
14.22      .10 
14.10-  .13 

12.98  -  .55 
12.50      .41 
12.16     Jti 

12.00  -  .06 
12.00  4  .10 
12.20      .30 
12.60      .48 
13.16      .64 

13.88  4  .80 
14.76      .04 
15.76  41.06 

60.30  4  .91 
60.50      .18 
60.67      .15 

60.80  4  .11 
60.88      .07 

60.95  .04 
60.97  4  .01 

60.96  -  .09 

60.92  -  .07 
60.83      .10 
60.72  -  .19 

41.74  4  .18 
41.91      .15 
42.04      .19 

42.14  4.08 

42.21  .06 

42.25  .03 
42.27  4  .01 

42.26  -  .09 

42.22  -  .05 

42.15  .08 
42.06  -  .10 

Meu 

Solar 
Date. 

(JHydri. 

dCetL 

/I  Hydri. 

^Peraei. 

a  ArietlB. 

47  Cephei. 

e  Arietis. 

dPenei. 
(AlgoL) 

159     9 

h     m 

2  19 

o         « 

90    8 

h     m 

2  33 

169  35 

h      m 

2  33 

O           1 

41  13 

h     m 

2  36 

75  22 

h      m 

2  45 

O          i 

11    1 

h     m 

2  51 

O          1 

69    5 

h     m 

2  53 

49*27'  , 

h      m    i 

3     1    , 

(Dec.30.3) 

Jan.  9.3 

19.3 

29.2 

Feb.  8.2 

18.2 

53.28  -  .51 
52.75      .54 
52.19      .56 
51.62      .57 
51.06      .56 

50.51  -  .M 

a 
60.00  -  .00 

59.90      .10 

59.80      .19 

59.67      .13 

59.54      .14 

59.40  -  .15 

a 
62.20  -1.14 

61.04    1.19 

59.82    1.99 

58.58    1.93 

57.36    1.99 

66.15-1.91 

a 
53.35-  .16 

53.18      .19 

52.98      .91 

52.76      .93 

52.53      .94 

62.29  -  .95 

35.14  -  .08 
35.05      .10 
34.93      .19 
34.81      .13 
34.67      .14 

34.53 -.14 

a 
52.76  -  .74 

51.97      .84 

51.08      .96 

50.08    1.01 

49.06    1.03 

48.02-1.06 

a 

5.65  -  .00 

5.55      .11 

6.44      .19 

5.31       .13 

5.17      .14 

5.02  -  .15 

•  1 
12.40  -  .00  ' 

12.29     .13  i 

12.14      .16 

11.96      .18 

11.77      .19 

11.57-  .90 

•  .      •    i 

Sept.25.6 

Oct    5.6 

15.5 

25.5 

Nov.  4.5 

14.5 

24.4 

Dec.  4.4 

14.4 
24.4 
31.3 

55.77  +  .57 
56.09     .97 
56.31      .16 

56.41  -t-  .06 
56.43-  .05 
56.30      .16 
56.08      .96 

55.78  .35 

55.39  -  .49 
54.94      .48 
54.43  "  .53 

• 

62.80  4  .90 
62.99      .17 
03.15     .14 

63.28  4  .11 
63.37      .08 
&3.44      .05 

63.48  4  .69 

63.49  -  .01 

63.47  -  .03 
63.43      .06 
63..35  -  .00 

63.73  4  .71 
64.34      M 
64.76     .90 

64.94  4  .07 
64.90  -  .15 

64.64  .98 
64.16      .57 
63.50     .75 

62.65  -  .03 
61.64    1.06 
60.53-1.16 

56.98  4  .99 
57.25      .85 
57.49      .91 

57.68  4  .17 

57.83  .19 
57.92      .07 
57.98  4  .03 
67.98 -.01 

57.95  -  .07 

57.84  .19 
57.71  -  .15 

38.01  4  .99 
38.22     .19 
38.40      .16 

38.55  4  .13 
38.66      .10 
38.75      .07 
38.81      .04 
38.83  4  .01 

38.83  -  .09 
38.80      .00 
38.73  -  .00 

59.55  4  .99 

60.4 1  .80 

61.15  .66 

61.74  4  .50 

62.16  .31 
62.37  4  .13 
62.43  -  .04 
62.29      .94 

61 .95 -.45 

61.42  .61 
60.74  -  .75 

8.55  4  .91 
8.76      .90 
8.96      .18 

9.14  4  .15 
9.27      .11 
9.36      .06 

9.43  .05 
9.47  4  .69 

9.47  -  .61 

9.44  .04 
9.38  -  .07 

15.61  4  .97 
15.87      .95 
16.11       .99' 

16.32  4  .18 
16.49      .14 
16.61      .10 
16.70      .06 
16.74  4  .08 

16.74  -  .99 
16.70      .07 
16.60  -  .19 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AlfD  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Date. 

pOctantia. 
S.P 

« Hydri. 

/Tauri. 

/Camelop. 

y  Hydri. 

c  Pexaei. 

A*  Tauri. 

0  Peraei. 

185  54 

h     m 

3  18 

167  47 

h     m 

3  18 

77°  86 

h     m 

3  24 

0      1 
19    0 

h    m 

3  39 

164""  34 

h     m 

3  48 

0      / 
50  16 

h     m 

3  50 

68""  13 

h     m 

3  58 

0      t 
42  34 

h     m 

4  0 

(Deo.30.4) 

26.03  49.91 

43.76  -  .87 

58. 15 -.05 

4.88 -.98 

58.80  -  .60 

40.71  -  .06 

B 

22.55  -  .03 

54.09  -  .06 

Jan.   9.3 

28.30    9.33 

42.84      .06 

58.08     .08 

4.56      .37 

58.14      .60 

40.63     .10 

22.50      .07 

54.01      .10 

19.3 

.10.69    9.45 

41.83    1.03 

57.98      .11 

4.15      .45 

57.4 1      .77 

40.51      .14 

22.41      .10 

53.88      .15 

99.3 

33.20    9.51 

40.77    1.07 

57.86      .13 

3.67      .51 

56.59      .84 

40.36     .17 

22.30      .13 

53.71      .19 

Feb.   8.3 

35.71     9.51 

39.68    1.06 

57.73      .14 

3.13      .55 

55.73      .88 

40.18      .19 

22.16      .15 

53.50      .99 

18.2 

38.21  49.46 

38.60  -1.07 

57.58  -  .15 

2.56  -  .57 

54.83  -  .90 

39.98  -  .90 

22.01  -  .16 

53.27  -  .91 

U8.12 

40.62  49.36 

37.5:1  -1.06 

57.43  -  .16 

1.99- .58 

53.93  -  .88 

39.77  -  .91 

21.84  -  .18 

53.02  -  .96 

Oct    5.6 

34.36-1.06 

43.62  4-  .63 

60.92  4  .93 

9.74  -1-  .63 

57.85  4  .50 

43.80  4  .39 

25.25  4- .96 

57.31  4  .34 

15.6 

33.47      .71 

44.16      .45 

61.14      .90 

10.33      .55 

58.38     .47 

44.10      .98 

25.50      .94 

57.64      .31 

25.5 

32.95  -  .39 

44.52  -h  .96 

61.32  4-  .17 

10.84  4  .46 

58.79  4  .34 

44.35  4-  .94 

25.73  4-  .99 

57.95  4-  .98 

Nov.  4.5 

32.84  4-  .19 

44.68  4  .07 

61.48      .15 

11.26      .37 

59.06      .90 

44.58      .90 

25.93      .19 

58.21      .94 

14.5 

33.20      .54 

44.66  -  .19 

61.62      .19 

11.58      .97 

59.184-  .06 

44.77      .17 

26.11      .16 

58.44      .90 

24.5 

3:).95      .06 

44.45      .30 

61.71       .06 

11.80      .16 

59.16-  .10 

44.93      .13 

26.25      .19 

58.62      .15 

Dec.   4.4 

35.12    1.36 

44.06      .48 

61.77      .04 

11.90  4  .06 

58.99      .95 

45.03      .08 

26.34      .06 

58.74      .10 

14.4 

36.67  41.70 

43.49  -  .64 

61.80  4-  .01 

11.90-  .07 

58.67  -  .40 

45.09  -1-  .03 

26.41  4  .06 

58.82  4-  .06 

24.4 

38.53    1.99 

42.77      .79 

61. 80 -.08 

11.77      .19 

58.19      .53 

45. 1 1  -  .01 

26.44  4-  .01 

58.84      .00 

34.4 

40.65  49.95 

41.92 -.99 

61.76 -.06 

11.52- .81 

57.61  -  .63 

45.06  ^  .05 

26.43  -  .03 

58.82  -  .04 

Ifaaa 
Solar 
Date. 

oiEridani. 

fl  Ura-Miu., 
S.P. 

6  MeiuuD. 

m  Pexaei. 

r  Tauri. 

iTanri 

CAnrigflD. 

/^Eridani. 

97    H 

h     m 

4    6 

346    d 

h     m 

4  20 

170  28 

h     m 

4  25 

0      / 

47 10 

h     m 

425 

0      / 
67  15 

h     m 

4  35 

0      / 

71  21 

h     m 

4  45 

J?      * 
49    5 

h     m 

4  54 

0      f 
95  14 

h     m 

5    2 

(Dec.30.4) 

• 

39. 1 1  -  .03 

8 

34.50  4  .46 

B 

22.11-  .90 

53.79  -  .09 

49.89      .00 

7.44  4.  .00 

B 

60.64  4  .09 

B 

36.09  4-  .01 

Jan.   9.4 

39.06     .07 

35.04      .69 

21.12    1.00 

5:1.75      .06 

49.87  -  .04 

7.44  -  .08 

60.64  -  .09 

36.08  -  .03 

19.4 

38.97     .10 

35.74      .76 

19.95    1.94 

53.66     .11 

49.82      .08 

7.39      .07 

60.59      .08 

36.04      .07 

29.3 

38.87      .19 

36.55      .85 

18.63    1.36 

53.52     .16 

49.71      .11 

7.30      .10 

60.47      .13 

35.94      .10 

Feb.  8.3 

38.73     .14 

37.43      .91 

17.23    1.43 

53.35      .19 

49.59      .14 

7.18     .13 

60.32      .17 

35.84      .19 

18.3 

38.59 -.16 

38..37  4  .96 

15.76  -1.48 

53.14 -.91 

49.44  -  .16 

7.04  -  .15 

60. 13 -.90 

35.70  -  .15 

28.3 

38.42     .17 

39.33      .94 

14.27    1.48 

52.93      .99 

49.27     .17 

6.88      .17 

59.92      .91 

35.54      .17 

Mar.  10.2 

38.26  -  .16 

40.25  4  .90 

12.79  -1.47 

52.71  -  .93 

49. 10 -.17 

6.71  -  .17 

59.71 -.99 

35.37  -  .18 

Got.  15.6 

41.52  4- .99 

33.82  -  .73 

17.69  4-  .87 

57.04  4-  .31 

52.61  4-  .98 

10.03  4-  .96 

63.63  4  .34 

38.14  4  .95 

25.0 

41.73  4.  .90 

33.15 -.60 

18.46  4- .67 

57.34  4-  .99 

52.88  4  .95 

10.29  4-  .96 

63.96  4- .89 

38.38  4-  .94 

Nov.  4.6 

41.91       .17 

32.61      .47 

19.03      .45 

57.63      .96 

53.12     .98 

10.54      .93 

64.27      .90 

38.61      .99 

14.5 

42.07      .14 

32.22      .31 

19.36  4-  .91 

57.87      .99 

53.33      .19 

10.76      .90 

64.54      .96 

38.81      .90 

24.5 

42.20      .11 

3I.S99-.14 

19.45  -  .04 

58.08      .18 

5.3.51      .16 

10.94      .17 

64.78      .99 

39.00      .17 

Deo.  4.5 

42.28     .07 

31.94  4- .03 

19.28     .30 

58.24      .13 

53.66      .19 

11.09      .13 

64.97      .17 

39.15      .13 

14.5 

42.33  4-  .03 

32.06  4  .91 

18.85  -  .54 

58.33  4-  .00 

53.75  4-  .00 

1  .20  4- .00 

65.12  4- .19 

39.25  4-  .00 

24.4    4v>.:)5      .00 

32.:i5     .38 

18.19      .78 

58.39  4-  .03 

53.81  4  .04 

n.27      .05 

65.20      .07 

39.32      .06 

35.4    42.:)3  -  .04 

32.82  4-  .55    17.31  -  .07 

1 

58.40  -  .09 

53.83  -  .01 

11.30  4- .01 

65.25  4  .03 

39.35  4  .01 
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A]PPROXIMAT£  KOBTH  POLAR  DIfA'ANCBS  AKD  APPAREKT  BIGHT  ASCENSIONS, 

POtt  THE  UPl^BB  TRANStT  AT  WASmNGTOK. 

Mean 
Solar 
Date. 

rOrlonis. 

;tAurig«. 

Groombr. 

044 

K  OdonlB. 

V  Aniigs. 

dDoradns. 

/9Aarig». 

B  Aarign. 

96  58 

57  53 

0          / 

4  51 

99*^42 

50  53 

155  47 

O           / 

45    4 

O           t 

52  48 

h     m 

5  12 

h     m 

5  25 

h     m 

5  27 

h     m 

5  42 

h     m 

5  44 

h     m 

5  44 

h     m 

5  61 

b     m 

5  52 

a 

8 

8 

8 

8 

8 

8 

a 

(Dec.30.5) 

25.40  -1-  M 

46.66  4-  .06 

55.41  -  .98 

41.69  4-  .06 

5.29  4-  .09 

38.35  -  .14 

41.88  4-  .09 

26.45  4-  .10 

Jan.  9.4 

25.40  -  .08 

46.70  4-  .01 

54.98      .65 

41.72      .00 

6.35  4-  .03 

38.16     .93 

41.95  4-  .03 

26.52  4-  .04 

19.4 

25.37      .06 

46.69  -  .04 

54.08    1.14 

41. 70 -.04 

6.35  -  .03 

37.88     .39 

41.95-  .03 

26.53  -  .09 

^.4 

25.29      .10 

46.63      .08 

52.72    1.56 

41.64      .08 

5.29      .06 

37.52     .40 

41.88     .09 

26.48      .07 

Feb.   8.3 

25.16      .13 

46.51      .13 

50.97    1.91 

41.53      .11 

5.18      .13 

37.08     .47 

41.77      .14 

26.39      .19 

18.3 

25.03  -  .14 

46.36  "  .16 

48.91  ^.16 

41.40-  .14 

6.03  -  .17 

36.68  -  .08 

41.60-  .18 

26.25 -.16 

28.3 

24.87      .16 

46.19      .16 

4C.65    9.39 

41.25      .16 

4.84      .90 

36.05      .55 

41.41      .91 

26.07      .19 

Mar.  10.3 

24.70      .17 

46.00      .90 

44.28    9.88 

41.08      .17 

4.64      .91 

35.48      .57 

41.18      .93 

25.87      .90 

20.3 

24.53  -  .18 

45.80  -  .91 

41.90^.39 

40.91  -  .17 

4.43  -  .91 

34.91  -  .57 

40.95-  .94 

25.67  -  .90 

Oct.  25.6 

27.60  -¥  .94 

49.57  4-  .30 

66.75  441.63 

43.66  4-  .96 

8.25  4-  .36 

37.21  4-  .47 

44.93  4-  .39 

29.31  +  .35 

Nov.  4.6 

27.83      .93 

49.86      .98 

69.23    9.31 

43.92      .94 

8.60      .33 

37.64      .40 

45.31       .36 

29.65      .33 

14.6 

28.05      .90 

50.14      .98 

71.38    1.96 

44.16      .99 

8.92      .30 

38.01      .38 

45.66      .33 

29.97      .30 

24.5 

28.24      .17 

60.39      .93 

73.19    1.58 

44.37      .19 

9.20      .96 

38.28      .93 

45.99      .99 

30.25      .97 

Deo.   4.5 

28.40      .13 

50.61      .19 

74.58    1.14 

44.55      .16 

9.45      .99 

38.47      .14 

46.26      .96 

30.51      .93 

14.5 

28.50  ^  .00 

50.78  4-  .14 

76.49  4-  .66 

44.70  4-  .19 

9.65  4-  .18 

38.55  4-  .04 

46.49  4-  .99 

30.72  4-  .18 , 

24.5 

28.58     .06 

50.90      .10 

75.90  4-  .15 

44.79      .67 

9.81      .13 

38.54  -  .07 

46.67      .14 

30.89      .13 

34.4 

28.62  -1-  .08 

60.08  4-  .06 

75.80  -  .35 

44.85  4-  .09 

9.90  4-  .07 

38.42  -  .18 

46.77  4-  .07 

30.99  4-  .08 

Mean 
FloUr 
Date. 

9  Qeminor. 

^^Aorigs. 

vGeminor. 

;(^Draooni8, 
o.  P. 

ffGeminor. 

^Aarig». 

^Geminor. 

C  MensiB. 

0           / 

67  28 

40  39 

O           / 

69  43 

342  4l' 

64  46 

O           t 

46  19 

55  55 

170  42 

h     m 

6    8 

h      m 

6  16 

h     m 

6  22 

h     m 

6  22 

h     m 

6  37 

h     m 

6  39 

h     m 

6  45 

h     m 

6  48 

a 

8 

8 

8 

a 

8 

a 

a 

(Doc.30.5) 

25.98  -»-  .10 

40.78  4-  .13 

37.41  4-  .11 

54.60  4-  .06 

21.80  4-  .13 

2.74  4-  .16 

45.23  4-  .16 

65.52  -  .16 

Jan.  9.5 

26.06  4-  .05 

40.88  4-  .06 

37.48      .06 

54.70      .15 

21.90      .08 

2.86      .09 

45.35      .10 

65.23      .49 

19.4 

26.09      .00 

40.91  -  .01 

37.52  4-  .01 

54.91      .99 

21.96  4*  .03 

2.92  4-  .03 

45.43  4-  .04 

64.67      .68 

29.4 

26.06  -  .05 

40.87      .07 

37.51  "  .04 

55.29      .43 

21. 97 -.09 

2.92  -  .03 

45.44  -  .08 

63.89      .89 

Feb.  8.4 

25.99      .09 

40.76      .13 

37.46     .08 

55.77      .53 

21.92      .07 

2.85      .09 

45.40      .07 

62.89    1.09  1 

18.4 

25.88  -  .19 

40.61  *  .18 

37.35  -  .19 

56.35  4  .69 

2l.82-.il 

9.73  -  .14 

45.30  -  .18 

61.71  -1.85 

28.3 

25.74      .15 

40.40      .98 

37.22      .15 

57.02      .70 

21.70      .14 

2.56      .18 

45.16      .16 

60.38    1.39 

Mar.  10.3 

25.58      .17 

40.16      .95 

37.06      .17 

57.75     .74 

21.54      .16 

2.38      .91 

44.99      .18 

58.93    1.48 

20.3 

25.40      .18 

39.90      .96 

36.89      .18 

58.50      .75 

21.37      .17 

2.16      .93 

44.81       .19 

57.42    1.53 

30.2 

25.22      .17 

39.64      .85 

36.72      .17 

59.26      .76 

21.19     .18 

1.92      .94 

44.62      .90 

55.87    1.56 

Apr.  9.2 

25.05  -  .16 

39.40  -  .94 

36.56  "  .16 

60.02  4-  .75 

21.02-  .17 

1.70-  .93 

44.41  -  .91 

54.32  -1.S6 

Nov.  14.6 

29.03  4-  .98 

44.59  4-  .39 

40.34  4-  .98 

64.72  -  .66 

24.79  4-  .30 

6.20  4-  .37 

48.38  4-  .35 

58.06  4-  .96 

24.6 

29.30      .95 

44.96      .35 

40.61      .96 

54.21      .46 

25.08      .88 

6.56      .34 

48.72      .39 

58.91      .74 

Dec.   4.6 

29.54      .99 

45.30      .30 

40.86      .93 

53.80      .34 

25.35      .95 

6.89     .30 

49.02      .88 

50.54      .99 

14.5 

29.75  +  .18 

45.57  4-  .84 

41.07  4-  .19 

53.53  -  .91 

25.59  4-  .91 

7.16  4- .96 

49.28  4^  .94 

50.95  4-  .96 

24.5 

29.91      .13 

45.79      .18 

41.25      .14 

53.38  -  .07 

25.79      .17 

7.41      .91 

49.50      .19 

60.07  -  .01 

34.5 

1 

:K).01  1-  .06 

45.94  4-  .18 

41.36  4-  .08 

53..39  4-  .00 

25.94  f  .13 

7.58  4-  .14 

49.67  4-  .14 

50.93  -  .97 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIUUT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  OF  WASHINGTON. 

1 

1 
1 

lf6Ml 

Solar 
BAto. 

CGeminor. 

63Aorig£B. 

25CaiDelop. 

7*yolanti8. 

aCan.Min. 

26  Lynoia. 

Groombr. 
1374. 

I 
»>  Canori. 

69  16 

h     m 

6  57 

O           / 

50  30 

h     m 

7    4 

o       « 

7  23 

b     m 

7    8 

160  20 

h     m 

7    9 

8f  30 

h     m 

7  21 

42  id 

h     m 

7  46 

O          / 

15  48 

h     m 

7  47 

O          /     < 

64  19 

h     m  ' 

7  54 

(Deo.30.5) 

s 
40.66  -k-  .15 

a                 1     ■ 
18.88  4-  .19   42.71  +  .71 

42.80  +  .05 

21.71  +  .16 

B 

56.62  +  .96 

27.03  +  .53 

28.33  +  .99 

Jan.  9.5 

46.78      .10 

19.04      .19 

4.3.25  +  .35 

42.79  -  .08 

21.85      .11 

56.85      .90 

27.47      .34 

28.53     .17 

19.5 

46.86  -k-  .05 

19.13  4-  .06 

43.42      .00 

42.64      .90 

21.93      .06 

57.02      .13 

27.73      .17 

28.68     .11  1 

29.4 

46.88      .00 

19.16      .00 

43.27  -  .33 

42.38      .31 

21.97 +.01 

57.11 +  .05 

27.83  +  .01 

28.75  +  .05  1 

.  Feb.   8.4    46.86  -  .05 

19.13-  .06 

42.77      .66 

42.01      .49 

21 .96 -.04 

57.12-  .09 

27.77  -  .15 

28.78     .00 1 

18.4 

46.79  -  .09 

19.04  -  .11 

41.96 -.94 

41.53 -.51 

21.91  -  .08 

57.06  -  .09 

27.53  -  .» 

28.75  -  .06 

'^8.4 

46.66      .13 

18.90      .15 

40.89    1.18 

40.98      .60 

21.81      .11 

66.94      .14 

27.17      .43 

28.68      .00 1 

Mar.  10.3 

46.53      .15 

18.73      .18 

39.61     1.38 

40.34      .65 

21.69     .13 

56.77      .18 

26.68      .54 

28.57      .19 ! 

20.3 

46.37      .16 

18.53      .90 

38.17    1.46 

39.68      .68 

21.55     .15 

56.58      Jkl 

26.10      .69 

28.42      .15  • 

30.3 

1 

46.20      .17 

18.33      .91 

36.69    1.50 

38.99      .69 

2K39      .16 

66.35      .93 

25.45      .66 

28.26      .16 

Apr.    9.2 

46.03  -  .17 

18.12-  .90 

35.17-1.50 

38.29  -  .68 

21. 23 -.16 

66.11  -  .94 

24.78-  .68 

28. 10 -.16 

19.2 

45.87  -  .16 

17.93-  .18 

33.69  -1.46 

37.62  -  .65 

21. 08 -.15 

55.87  -  .94 

24.10 -.67 

27.94  -  .16 

NoT.24.6 

49.76  -f  .SO 

22.44  +  .33 

52.68  +1.71 

41.21  +  .48 

24.47  +  .97 

60.20  +  .44 

32.52  +  .96 

31.31  +  .34 

Dec.  4.6 

50.04      .96 

22.76      .31 

54.27    1.47 

41.63      .36 

24.73      .95 

60.62      .40 

33.42      .84 

31.64      .31 

14.6 

50.28  -k-  .89 

23.06  +  .98 

55.63  -l-i.90 

41.93+  .95 

24.98  +  .99 

61.00+  .35 

34.20  +  .79 

31.94  +  .98 

24.5 

50.49      .18 

23.32      .93 

56.68      .89 

42.14  +  .13 

25.20      .19 

61.33      .30 

34.87      .60 

32.21      .95 

34.5 

50.65+  .14 

23.52  +  .17 

57.41  +  .57 

42.20      .00 

1 

25.37  +  .16 

61.61  +  .95 

35.40  +  .47 

32.44  +  .91  ' 

Meftn 

•       SoUr 

Date. 

C  *  Caocri. 

)3Cancri. 

SOMonoce- 
rotis. 

e  Cham»- 
leoutif). 

ffHydrsB. 

7  Cancri. 

o*  Canori. 
(mean,) 

1 
e  Hydra. 

o         t 

72    2 

h     m 

8    6 

80*"  29 

h     m 

8  10 

93*"  33 

h     m 

8  20 

O                  0 

167    8 

h     m 

8  23 

O          1 

86  17 

h    m 

8  33 

O           1 

68    9 

h     m 

8  37 

O           1 

59     1 

h       CD 

8  47 

o        / 

87  14 

h     m 

9    8 

(Dec.30.6) 

'     8 

5.32  -1-  .91 

43.47  4-  .90 

19.49  +  .90 

55.03  +  .31 

a 
10.66  +  .90 

6.42  +  .95 

43.86  +  .97 

a 
48.4 1  +  .96 

Jan.   9.5 

5.51      .17 

43.65      .16 

19.67      .16 

55.25  +  .14 

10.85      .17 

6.65      .90 

44.11       .99 

48.65      .91 

19.5 

5.66      .19 

43.80      .11 

19.81       .11 

55.32  -  .04 

11.02      .13 

6.83      .15 

44.32      .17 

48.84      .16  ' 

29.5 

5.75      .06 

43.88      .06 

19.89      .06 

55.19      .94 

11.12      .08 

6.95      .10 

44.46      .19 

48.97      .11 

Feb.   8.5 

5.79  +  .01 

43.92  +  .01 

19.92+  .01 

54.88      .40 

11. 17 +  .03 

7.02+  .05*44.55+  .06 

49.06  +  .07  i 

18.4 

5.78  -  .04 

43.91  -  .03 

19.92 -.03 

54.41  -  .56 

11.18-  .08 

7.04      .00  ;  44. .59      .00 

49.11  +  .09  ' 

28.4 

5.72      .08 

43.86      .07 

19.87      .07 

53.77      .70 

11.14      .06 

7.01  -  .05 

44.56-  .05;  49.10 -.03  , 

Mar.  10.4 

5.61       .11  1  4.3.76      .11 

19.77      .10 

53.01       .81 

11.06      .09 

6.93      .09*44.49      .09 ;  49.06      .07  ,| 

20.4 

5.49      .13,43.64      .13 

19.66      .19 

52.16      .90 

10.96      .11 

6.82      .19   44.37      .19 

48.97      .09 

30.3 

5.34      .15 

43.50      .14 

19.52      .14 

51.22      .96 

10.83      .13 

6.69      .14   44.23      .14 

1 

48.87      .11 

1 

Apr.    9.3 

5.19-  .16 

43.36  -  .15 

19.37  -  .16 

50.23-1.01 

10.69 -.14 

6.54-  .15   44.08 -.16 

48.75  -  .13  , 

19.3 

5.03      .15 

43.21      .IS 

19.21       .15 

49.21     1.03 

10.55      .15 

6.39      .15 

43.91      .16 

48.62      .14 

29.2 

4.89      .14 

43.06      .14 

19.07      .14 

48.17    1.08 

10.40      .14 

6.24      .14 

43.76     .15 

48.48      .13 

May   9.2 

4.76 -.19 

42.94  -  .11 

18.93-  .13 

47.16-1.00 

10.27  -  .13 

6.10-  .13 

43.61  --  .15 

48.35  -  .19 

1 

24 
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Sular 
D.fcte. 


:Def.:<0.6) 
Jan.   9.6 

Feb.   8.5 

18.5 
28.5 
Mur.10.4 
'20.4 
30.4 

Apr.  9.3 
19.3 
*<29.3 

V-»y  9.3 
19.12 


(i  Argus,      a  Lyncis. 


159  17 

h     m 

9  12 


Mfiaii 
BoUr 
Dat«. 


Jar..  19.6 
ti9.6 

Feb.  8.6 
18.5 
38.5 

Mar.  10.5 
*<20.4 
30.4 

Apr.  9.4 
19.4 

'29.3 

May  9.3 

19.3 

'29.3 

Jnne  8.9 


3.:^  +  .30 

3.72  .98 
3.95  .16 
4.05  -t-  .04 
4.04  -  .08 


3.91 
3.66 
3.33 
2.92 
2.44 

1.92 

1.37 

0.79 

^0.21 

-0.36 


.19 
.99 
.38 
.45 
.50 

.54 
.56 

.58 
.57 
.56 


/«Hyd 


55.6:)  +  .93 
55.8:)  .18 
55.99  .13 
56.09  .08 
56.15-1-  .03 


56.16 
56.14 
56.08 
55.99 
55.89 

55,77 
55.65 
55..53 
55.41 
55.29 


.01 
.04 
.07 
.09 
.11 

.19 
.19 
.19 
.18 
.19 


o        / 

55    9 

h     m 

9  14 


33.01  +  .30 
:)3.29  .96 
33.53  .91 
33.72  .15 
:i3.83      .09 

33.89  f  .03 
:)3.90  -  .09 
33.85  .07 
33.75  .11 
33.63      .14 


33.48 
33.31 
33.14 
32.98 
32.83 


.16 
.17 
.17 
.16 
.14 


^LeoniB 
Miaoris. 


O    / 

^  o    ' 

106  17 

52  45 

h  m 

h  m 

10  20 

10  21 

43.09  -h  .96 
43.34  .93 
43.54  .17 
43.68  .11 
43.77  +  .05 


43.79 
43.78 
4.3.70 
43.59 
43.46 

43.:)2 
43.16 
43.00 
42.85 
42.71 


.00 
.05 
.09 
.19 
.14 

.15 
.16 
.16 
.15 
.15 


10  Leonis 
MiDoris. 


o 

t 

53 

8 

h 

m 

9  27 

41.01  +  .39 
41.31  .98 
41.58  .93 
41.78  .17 
41.91      .11 

42.00  +  .05 

42.02  ~  .01 
41.99  .06 
41.90  .11 
41.77      .li 


o  Leonis. 


O    1 

79  37 

h  m 

9  35 

41.62 
41.46 
41.29 
41.13 
40.97 


.16 
.17 
.17 
.16 
.15 


a  Antlie. 


120  31 

h     m 

10  22 


B 

15.97  -ft-  .99 
16.17  .17 
16.33  .19 
16.42  .07 
16.48 -ft-  .09 


16.47 
16.44 
16.35 
16.25 
16.12 

15.98 
15.84 
15.69 
15.54 
15.41 


.09 
.06 
.00 

.11 

.13 

.14 
.15 
.15 
.14 

.13 


26.87 -ft- jas 
27.13  .94 
27.34  .90 
27.52  .15 
27.64      .10 

27.71  -(•  .05 
27.74  +  .01 

27.72  -  .03 
27.66  .07 
27.57      .10 


C  Chame- 
leontis. 


170  28 

h     m 

9  36 


27.46 
27.34 
27.21 
27.08 
96.96 


.19 
.13 
.13 
.19 
.11 


/90otaiiti8, 
S.P. 


188    3 

h     m 

10  35 


1.15-.64 
0.63  .39 
0.:J6  -  .16 
0.33  +  .09 
0.54      .39 

0.97  -ft-  .55 
1.65  .78 
2.54  1.00 
3.64  1.17 
4.89    1.33 

6.31  -(-1.47 

7.84    1.56 

9.48    1.67 

11.18     1.70 

12.88 -1-1.68 


65.48  -ft-  .83 
66.20  .60 
66.70  .37 
66.96  -I-  .14 
66.99  -  .09 

66.77  -  .31 
66.36  .59 
65.73  .79 
64.92  .80 
63.96    1.03 

62.86  -1.14 
61.69  l.» 
60.43  1.97 
59.15  IJtO 
57.83  -1.34 


19LeoDi8 
Minoris. 


48  26 

h     m 

9  51 


41  Leonis 
Minoris. 


o         t 

66  15 

h     m 

10  37 


.36.84  -ft-  M 
37.08  .» 
37.28  .17 
37.43      .19 

37.52  .07 

:)7.66  -I-  .00 
37.56  -  .09 

37.53  .06 
37.45  .00 
37.35      .11 


.37.24 
37.11 
36.99 
36.87 
m,76 


.19 

.13 
.19 
.11 
.10 


8.78  -ft-  .37 
9.12  .39 
9.41  S7 
9.66  SI 
9.83      .15 

9.94  4-  .06 
9.99  -ft-  .00 
9.98  -  .04 
9.90      .00 

9.79  .13 


IT  Leonis. 


O  / 

81  27 

h     m 

9  54 


9.65 
9.48 
9.30 
9.12 
8.95 


.16 
.16 
.16 
.16 
.16 


d*ChaauB- 
leontis. 


169  59 

h     m 

10  44 


49.72  -ft-  .75 
50.37  .56 
50.82  .34 
51.06 -ft*  .13 
51. 09 -.07 


50.92 
50.57 
50.02 
49.33 
48.50 


.45 
.69 

.76 


47.55  -1.00 
46.51  1.07 
45.42  1.19 
44.28  1.16 
43.11  -1.18 


33.94  -ft-  .96 
34.20  .95 
34.43  .91 
34.62  .17 
34.77      .19 

34.85  -ft-  .07 
34.90  +  .00 
34.90  -  .09 

34.86  .06 
34.79      .00 


AUnieMa- 
Joiis. 


46  33 

h     m 

10  10 


34.69 
34.57 
34.45 
34.33 
34.21 


.11 
.19 
.19 
.19 
.19 


46  Leonis 
Minoris. 


55  12 

h     m 

10  47 


90.81  -ft-  .30 
91.09  .95 
91.32  .90 
91.49  .14 
21.60     .06 

21.65  4*  .03 
21. 66 -.09 
21.62  .06 
21.53  .00 
21.43      .11 


91.31 
21.17 
21.03 
20.88 
90.75 


.13 

.14 
.16 
.14 
.13 


B 

39.45  ■¥  .40 
39.83  .35 
40.16  .90 
40.4 1  .93 
40.69      .17 

40.74  +  .11 

40.83  -ft-  .05 

40.84  -  .09 
40.79  .08 
40.68      .19 


40.55 
40.40 
40.29 
40.03 
39.85 


.15 

.17 
.18 
.10 
.16 


Qroombr. 
1706. 


O  I 

11  39 

h     m 

10  5] 


99.70  -ft-  .96 
30.58  .79 
31.28  .60 
31.78  .30 
32.06  -f  .17 


39.13 
32.00 
31.67 
31.15 
30.51 

99.74 
98.91 
98.09 
97.19 
96.95 


.03 
.93 
.49 
.56 
.70 

-  .80 


-  .85 
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vOotantiB. 


MCMUI 

SoUr 
Dmto. 


jp  Leonis. 


I 


o 

/ 

174 

1 

h 

m 

10  59 

o 

1 

67  28 

h 

m 

11 

1 

Feb.  8.6 
18.6 
38.5 

Mar.  10.5 
30.5 

ao.4 

Apr.  tf.4 
19.4 
39.4 

M*y  9.:i 

I9.:i 

39.3 

Jane  8.3 

18.3 


70.54  -»■  .67 
7 1 .04  +  .33 
71.30      .00 1  37.94 
71.05-  .39 
70.56      .63 


37.69  •»-  .18 
37.64      .13 


MeAD 
SoUr 
D»t«. 


Keb.  8.6 
18.6 
38.6 

Mar.  10.5 
30.5 

30.5 

Apr.   9.5 

19.4 

39.4 

May  9.4 

19.4 

39.3 

Jane  8.3 

18.3 


69.80  -  .99 
68.73    1.18 

67.44  1.40 
65.93  1.61 
64.33    1.76 

63.39  -1  88 

60.45  1.96 
58.48  1.96 
56.53  -1.94 


38.00      .04 
38.03  ^  .01 


3Cau.yen. 


O           / 

48  45 

h     m 

12  10 

47.45  4 

•  .99 

47.73 

.94 

47.94 

.19 

48.10 

.13 

48.30 

.06 

48.35  -f  .03 

48.36  -  .09 
48.33  .06 
48.14  .09 
48.03      .19 


47.90 
47.76 
47.60 
47.44 


.14 
.15 
.16 
.16 


38.01 
37.98 
37.91 
37.83 
37.73 

37.63 
37.53 
37.43 
37.33 


.09 
.05 
.06 
.10 


.10 
.10 


I. 


6UIB.MU1. 

o 

$ 

1 

42 

b 

m 

12 

14 

69.:i6  +6.63 
74.47  4.51 
78.37  3.96 
80.99  1.90 
83. 17  4  .48 

81.95-  .90 
80.37  9.99 
77.53    3.43 

73.50  4.50 

68.51  5.39 

63.71  -«.00 
56.33  6.57 
49.66  6.66 
43.60  -6.96 


^UT8.Maj.  vUrB.Maj. 


o 

1 

44 

55 

h 

m 

11 

8 

o 

1 

56 

19 

h 

m 

11 

12 

40.83  +  .93  >  43.67  +  .93 
41.04  .17:43.87  .17 
41.19  .11(44.00  .11 
41.37 -f  .05!  44.09      .08 


41.39 -.01 


41.35 
41.16 
41.05 
40.90 


44.13-f  .01 


.10   40.74 


.06 
.10 
.13 
.15 
.17 


44.11 
44.06 
43.97 
43.86 
43.74 


40.56 
40.37 
40.19 
40.03 


.18  43.60 

.19  43.47 

.18  43.33 

.17  43.30 


d«  Coryi. 

105  55 

h     m 

12  24 

.03 
.07 
.10 
.19 
.13 

.14 
.14 
.14 
.13 


/9  Can.y6ii. 


O  I 

48    4 

h     m 

12  28 


30.43  4-  .94 
30.65  .90 
30.84  .16 
30.99  .19 
31.09      .08 

31.16+  .05 
31. 30 +.09 
3 1. 30 -.01 
31.19  .03 
31.15     .06 


31.09 
31.03 
30.94 
30.85 


-  .07 


-  .10 


41.18  4  .30 
41.46  .96 
41.70  .91 
4i.88  .15 
43.00      .10 

43.08  4-  .05 
43.10  .00 
43.08  -  .04 
43.03  .08 
41.93      .11 


41.80 
41.66 
41.51 
41.34 


.13 
.15 
.16 
.17 


^  Hydm. 


121  16 

h     ID 

11  27 


8 

45.13  4  .90 
45.30  .16 
45.44  .11 
45.53  .06 
45.55  4^  .08 


X  Un.  Mig. 


O  I 

41  38 

h     in 

11  40 


45.56 
45.53 
45.47 
45.37 
45.37 

45.14 
45.03 
44.68 
44.75 


.09 
.05 
.08 
.10 
.11 

.19 
.13 
.13 
.19 


7  Virginia, 

(MMaa.) 


90  52 

h     m 

12  86 


15.01  4^  .95 
16.34  .91 
15.43  .17 
15.59  .13 
15.70      .10 

15.79  4-  .or 

15.84  4-  .03 

15.85  .00 
15.84  -  .09 
15.83      .64 


16.77 
15.71 
15.64 
15.66 


.87 
M 


36.06  4-  .30 
36.33  .93 
36.53  .16 
36.65  .10 
36.73  4-  .04 


ir  Virginis. 


O  / 

82  47 

h     m 

11  55 


36.73 
36.68 
36.58 
36.46 
36.30 

36.13 
35.03 
35.r<{ 
35.53 


.07 
.11 
.14 
.17 

.18 
.19 
.19 
.18 


31  Come 
Berenices. 


O  / 

61  53 

h     m 

12  46 


30.34  4-  J8 
30.60  .94 
30.83  .99 
31.03  .16 
31.16      .11 

31.34  4-  .07 

31.30  4  .03 

31.31  .00 
31.30 -.03 

31.35  .06 


31.19 
31.09 
30.99 
30.68 


.16 
.11 
.11 


34.38  4-  .99 
34.49  .18 
34.65  .14 
34.76  .16 
34.84      .06 

34.89  4-  .09 

34.90  -  .01 
34.87  .04 
34.83  .08 
34.76      .07 

34.69  -  .68 
34.61  .00 
34.51  .16 
94.43  -  .08 


e  Conri. 


112      1 


12 


m 

4 


rCaadop., 
S.  P. 


8 


380 

h     m 

12  50 


■ 

13.44 
13.17 
11.08 
11.84 
11.78 


.31 
.M 
.17 
.10 


11.784*  .06 
11.90  .14 
13.07  J9 
13.33      .30 

13.68  .30 

13.09  4  .43 
13.54  .47 
14.04      M 

14.69  4-  ^7 


37.96  4-  .94 
38.17  .19 
38.35  .14 
38.46  .10 
38.55      .06 

38.58  4  .03 
38.63  .00 
38.60  -  .03 
38.57  .06 
38.50      .07 

38.43  -  .08 
38.34  .00 
38.33  .10 
38.13 -.00 


43Cepliei, 
S.  P. 


355  41 

h     m 

12  53 


53.96  -9.40 
50.77  1.99 
4S.99  1.56 
47.05  1.00 
46.81- J6 

46.53  .00 
46.81  4-  .53 
47.59  1.84 
48.90  1.58 
50.65    IJ8 

63.77  48.99 
55.34  t.57 
57.93  9.76 
60.77  4«.91 


372 


ADDITIONAL  FIXED  STARS,  1893. 
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d  Mnaofls. 

eVirgiais. 

20Can.Veii. 

K  Ootantis. 

B.A.C.4536. 

HI  Virginia. 

tfApodia. 

v  Hydr». 

Mean 
Solar 
Date. 

160"  58 

78  28 

48*  52 

176  14 

52  16 

98  id 

166  17 

116  id 

h     m 

12  54 

h     m 

12  56 

h     m 

13  12 

h     m 

13  23 

h     m 

13  30 

h     m 

13  35 

h     m 

13  54 

h     m 

14     0 

■ 

« 

s 

« 

■ 

a 

a 

a 

1  Mar.  0.6 

57.2<»  +  .44 

52.26  4-  .90 

46.47  4-  .85 

47.21  4-1.86 

2.68  4-  .98 

60.61  -1-  .99 

56.42  4-  .81 

17.30  4-  .95 

t           10.6 

57.65      .34 

52.44      .10 

46.70      .90 

48.89    1.40 

2.93      .99 

60.81      .19 

57.17      .70 

17.54      .93 

20.6 

57.93      .94 

52.58      .19 

46.89      .15 

50.20    1.19 

3.12      .17 

60.99      .16 

57.81      .57 

17.76      .90  1 

30.5 

58.14      .14 

52.67      .08 

47.00      .10 

51.14      .74 

3.27      .19 

61.14      .13 

58.31       .44 

17.94      .17  1 

Apr.   9.5 

58.\.>2  +  .04 

52.74      .05 

47.09      .06 

51.68  4-  .36 

3.37      .07 

61.25     .00 

58.70      .31 

18.09      .13 

19.5 

58.23  -  .05 

52.77  +  .09 

47.12  4-  .01 

51. 86 -.08 

3.42  -1-  .03 

61.32  4-  .06 

58.94  -¥  .18 

18.20  4-  .09 

39.4 

58.13      .13 

52.77  -  .01 

47.12 -.03 

51.63      .41 

3.44      .00 

61.37      .04 

59.06  4-  .05 

18.28      .06 

May  9.4 

57.i)6      .91 

52.76      .03 

47.07      .07 

51.03      .79 

3.42  -  .04 

61.40 -ft-  .09 

59.04  -  .08 

18.33      .04 

19.4 

57.71      .99 

52.72      .05 

46.98      .10 

50.04     1.14 

3.37      .07 

61.40 -.01 

58.90      .90 

18.36  4-  .01 

29.4 

57.38      .36 

52.66      .07 

46.87      .19 

48.75    1.44 

3.29      .10 

61.38      .03 

58.63      .39 

18.36-  .01 

June  8.3 

57.00  -  .43 

52..59  -  .08 

46.74  -  .14 

47.17-1.73 

3.17 -.19 

61.34-  .06 

58.26  -  .43 

18.34  -  .04 

18.3 

56.55      .47 

52.51      .09 

46.59      .16 

45.29    1.07 

3.05     .13 

61.29      .07 

57.76      .54 

18.28       .06  ; 

28.3 

56.06      .48 

52.40      .11 

46.43      .17 

43.22    9.16 

2.91      .16 

61.21      .00 

57.18     .09 

18.21      .00  1 

July  8.3 

55.58  -  .47 

52.30  -  .19 

46.26  -  .18 

40.99  -«.31 

2.75  -  .17 

61.11 -.11 

56.53  -  .68 

18.10-  .19 

1 

Mean 
Solar 
Date. 

dBootiH. 

K  Virginia. 

4Ur8.Min. 

dOotantlB. 

ABootis. 

A  Virginia. 

fi  Hydri, 
S.  P. 

oApodia. 

e       / 

64  24 

99  47 

O          1 

11  57 

O          1 

173  11 

O          1 

43  25 

102''  53 

190  25 

168  35 

h     m 

14    5 

h     m 

14    7 

h     m 

14    9 

h     m 

14    9 

h     m 

14  12 

h     m 

14  13 

h     m 

14  33 

h     m 

14  34 

s 

« 

S 

■ 

a 

a 

B 

a 

Mar.SO.6 

32.76  •••  .90 

12.44  +  .19 

2:).46  -k-  .61 

53.78  -1-1.18 

21.11  4- .93 

20.32  4-  .91 

53. 13 -.89 

38.49  -ft-  .86  i 

30.6 

32.94      .15 

12.62      .16 

23.97      .48 

54.85      .96 

21.32      .18 

20.51      .17 

52.39      .66 

39.28      .79 

Apr.  9.5 

33.07      .11 

12.77      .19   24.29      .93 

.55.70      .70 

21.48      .13 

20.66      .13 

51.82      .48 

39.93      .58 

19.5 

33.16      .06 

12.87      .09 

24.42  +  .04 

56.25      .49 

21.58      .06 

20.78      .10 

51.44      .90 

40.43      .49 

29.5 

'33.22      .05 

12.95      .06 

24.37  -  .M 

56.55  +  .15 

21.64^.03 

20.86      .07 

51.24-  .10 

40.77      .96 

May  9.5 

a3.26  4-  .09 

13.00+  .04 

24.13 -.39 

56.56  -  .13 

21. 64 -.09 

20.93  +  .05 

51.24  4-  .10    40.94  4-  .10    | 

19.4 

33.26  -  .01 

13.04  -f  .09 

23.73      .48 

56.31      .38 

21 .60      .06 

20.96  4-  .09 

51.45      .30 

40.97  -  .06 

29.4 

.33.23      .04 

13.04  -  .01 

23.17      .61 

55.80      .64 

21.52      .10 

20.98      .00 

51.84      .48 

40.82      .93 

Jane  8.4 

33.17      .07 

13.02      .03 

22..50      .73 

55.02      .80 

21.41      .13 

20.95  -  .03 

52.42      .66 

40.51       .38 

18.3 

33.10      .09 

12.98      .05 

21.72      .89 

54.02    1.10 

21.27      .16 

20.92      .05 

53.17      .81 

40.05      .59 

28.3 

33.00  -  .11 

12.92 -.07 

20.85  -  .90 

52.81  -1.98 

21. 10 -.18 

20.86  -  .07 

54.04  4-  .94 

39.46  -  .64  ' 

July  8.3 

32.88      .19 

12.84      .09 

19.91       .95 

51.46     1.43 

20.91       .90 

20.78     .00 

55.06    1.07    38.76      .75  \ 

18.3 

32.76      .13 

12.73      .10 

18.94      .06 

49.95    1.57 

20.70      .99 

20.67      .11 

56.19    1.14 

37.95      .84 

28.2 

32.62  -  .14 

12.62 -.19 

17.95-1.00 

48.32  -1.69 

20.48  -  .93 

20.56  -  .11 

57.35  -H.17 

37.08  -  .90 

1 
1 

1 
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APFBOXDiATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
33  BootiB.    47  Cephei,  1  y  Scorpii. 

6  Bootis. 

p  OotantiB. 

/^Cor.Bor. 

yCamelop., 

diApodia. 

H6M1 

Solar 
Date. 

8.  P.       I 

S.P. 

O          1 

45    8 

349    0      114  52 

O           1 

56  17 

O           1 

174    6 

60  32 

0           1 

341     0 

168  25 

h     m 

h    m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

14  34 

14  51 

14  57 

15  11 

15  18 

15  23 

15  38 

16     4 

s 

s 

■ 

• 

• 

8 

» 

■ 

M»r.30.6 

53.49  4-  .91 

44.80  -  .40 

49.64  •••  .99 

13.04  +  .93 

46.96  +1.76 

26.58  +  .94 

60.53  -  .40 

25.46+1.11 

Apr.  9.6 

53.68      .16 

44.41       .99 

49.85      .19 

13.25      .19 

48.58    1.47 

26.79      .90 

60.20      .96 

26.61      .98 

19.5 

53.81      .11 

44.22  -  .08 

50.04      .16 

13.42      .15 

49.91     1.18 

26.97      .16 

60.01       .13 

27.43      .85 1 

29.5 

53.89      .00 

44.26  -f  .14 

50.19      .19 

13.54      .11 

50.94      .87 

27.12      .19 

59.94  -  .01 

28.21      .71 

May  9.5 

53.94  +  .08 

44.50      .36 

50.29      .10 

13.63     .07 

51.65      .66 

27.22      .08 

59.99  +  .19 

28.84      .55- 

19.5 

53.94  -  .03 

44.98 -f  .57 

50.37  -¥  .07 

13.69+  .04 

52.04  +  .93 

27.29  +  .05 

60.18+  .95 

29.32  +  .30 

39.4 

53.89      .07 

45.65      .75 

50.43      .04 

13.71  +  .01 

52.08  -  .11 

27.33  +  .09 

60.50      .37 

29.62      .99 

Jnne  8.4 

53.79      .10 

46.49      .91 

50.45  4-  .01 

13.70 -.04 

61.81      .45 

27.33  -  .08 

60.93      .49 

29.75  +  .04 

18.4 

53.68     .13 

47.47    1.05 

50.44  -  .09 

13.64      .07 

51.19      .76 

27.29      .05 

61.48      .56 

29.70  -  .14 

38.3 

53.54      .16 

48.60    1.17 

50.41      .05 

13.55     .10 

50.28    1.06 

27.23      .06 

62.09      .66 

29.47      .39 

July  8.3 

53.35  -  .19 

49.80  •H.94 

50.34  -  .08 

13.44  -  .10 

49.07  -1.33 

27. 13 -.11 

62.81  +  .73 

29.07  -  .47 

18.3 

53.15      .91 

51.08    1.90 

50.24      .10 

13.30      .14 

47.63    1.66 

27.01      .13 

63.57      .78 

28.53      .60 

88.3 

52.94      .93 

52.38    1.39 

50.13      .19 

13.15      .16 

45.95    1.74 

26.87      .15 

64.37      .81 

27.87      .74 

Aug.  7.3 

52.70      .93 

53.71     1.30 

49.99      .14 

12.97      .16 

44.16    1.83 

26.70     .17 

65.20      .89 

27.08     .83  < 

17.2 

52.47      J93 

55.01     1.98 

49.84      .16 

12.78      .19 

42.30    1.86 

26.52      .18 

66.02      .89 

26.21      .60 

27.3 

52.25  -  .99 

56.27  -1-1.94 

49.68  -  .17 

12.58  -  .19 

40.44  -1.84 

26.34  -  .18 

66.84  +  .81 

25.30  -  .99 

f  HerooliB. 

ffCor.Bor. 

/ApodiB. 

7  Un.Min. 

lyOphiaohi. 

ir  Hercolis. 

0Ophiachi. 

dAriB. 

Hen 

HoUr 
Date. 

{mean.) 

O           1 

O           / 

o         « 

<»    J 

^  o     J 

O           1 

0           / 

O            » 

44  47 

55  52 

168  39 

14    0 

105  36 

53    4 

114  54 

150  36 

h     m 

b      ID 

h     m 

h     m 

h     m 

h     m 

h     ID 

h     m 

16     5 

16  10 

16  17 

16  20 

17    4 

17  11 

17  15 

17  21 

• 

■ 

8 

■ 

■ 

■ 

K 

B 

Apr.   9.6 

25.53  +  .95 

41.79 -I-  .95 

7.87  +1.04 

42.66  +  .63 

15.53+  .98 

20.43  +  .30 

27.34  +  .39 

28.21  +  .55 

19.6 

25.76      .91 

42.02     .91 

8.85      .99 

43.22      .60 

15.80      .96 

20.71      .97 

27.64      .90 

28.74      .51 

29.6 

25.96      .17 

42.20      .17 

9.71      .77 

43.65      .96 

16.05      .94 

20.96      .94 

27.91       .90 

29.22     .46 

M»y  9.6 

26.11       .13 

42.36     .13 

10.40      .69 

43.93      .91 

16.27      .99 

21.18     .90 

28.16      .94 

29.66      .41 

19.5 

26.22      .08 

42.48      .09 

10.95      .46 

44.06  +  .05 

16.47      .19 

21.36      .16 

28.39      .91 

30.05      .35 

29.5 

26.28  +  .04 

42.55  +  .05 

11..32-I-  .98 

44.04  -  .11 

16.65  +  .16 

21.51  +  .19 

28.59  +  .18 

30.37  +  .99 

June  8.5 

26.29  •  .01 

42.59  -f  .09 

11.52 +.10 

43.86      .96 

16.79      .19 

21.60      .06 

28.75      .14 

30.63      .99 

18.4 

26.26      .06 

42.60  -  .09 

11.53 -.06 

43.53      .40 

16.89      .08 

21.66+  .04 

28.88     .10 

30.82      .15 

28.4 

26.16      .11 

42.55      .08 

11.36      .90 

43.06      .53 

16.96      .04 

21.68-  .01 

28.95      .06 

30.93  +  .07 

July  8.4 

26.04      .14 

42.48      .10 

11.01       .43 

42.47      .65 

16.98  +  .01 

21.64      .06 

29.00  +  .08 

30.96      .00 

18.4 

25.88  -  .17 

42.36  -  .13 

10.50-  .58 

41.76 -.75 

16.98  -  .03 

21. 57 -.10 

29.00  -  .09 

30.93  -  .06 

28.3 

25.69      .91 

42.22      .16 

9.84      .79 

40.98      .89 

16.93      .07 

21.45      .14 

28.96      .06 

30.80      .15 

Aug.  7.3 

25.46      .94   42.05      .18 

9.07      .83 

40.12      .80 

16.84      .10 

21.28      .17 

28.87      .10 

30.62      .91 

17.3 

25.22      .96    41.85      .90 

8.19      .91 

39.20      .94 

16.73      .19 

21.10      .90 

28.75      .13 

:M).37      .97 

27.3 

24.95      .97 

41.64      .91 

7.25      .06 

38.25      .96 

16.59      .14 

20.89      .99 

28.61       .15 

30.07      .39 

SepL  6.2 

24.68  -  .96 

41.43-  .99 

6.29  -  .05 

37.29  -  .05 

16.44  -  .16 

20.65  -  .93 

28.45  -  .17 

29.72-    .35 

16.2 

24.42      .95    41.21       .99      5.35      .00 

36.34      .09 

16.27      .16 

20.42      .94 

28.27      .18 

29.37      .35 

26.3 

24.17      .93)41.00      .93      4.49      .83    35.46      .86 

16.11      .15 

20  18      .93 

28.10      .17 

39.02      .34 

Oct.    6.1  1  23.96  -  .18   40.77  -  .94  '    3.70  -  .78  i  31.63  -  .80 !  15.97  -  .14    I9.9G  -  .»  '  27.94  -  .16 

28.70  -  .31 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RWHT  A80BN8ION8, 

FOR  THE  UPPER  TRANSIT  AT  W  SlSHU^GTON. 

Mean 
Solar 
Date. 

Groombr.    c  Hercalis. 
944,8.  P.    i 

6  Herculitf. 

0  Hercalis. 

"k  Sagittarii. 

X  Draconis. 

C  Pavonis. 

y  Lyra>. 

355     9 

43  56 

O           / 

52  44 

O           / 

61   15 

115"  29 

O           t 

17  19 

161*  3l' 

57  27 

h .   m 

17  27 

h     m 

17  36 

h     m 

17  52 

h      m 

18     3 

h     m 

18  21 

h     m 

18  22 

h      ni 

18  30 

h      ni 

18  54 

8 

■ 

B 

■ 

8 

8 

B 

8 

May  19.6 

39.56  -  .41 

98.98  +  .19 

36.99  +  .90 

93.94  +  .90 

24.07  +  .96 

62.43  +  .48 

36.87  +  .65 

58,04+    97 

^29.6 

39.38  +  .06 

99.15      .14 

37.10      .16 

94.13      .17 

94.32      .94 

62.79      .30 

37.49      .58 

58.98      .93 

June  8.5 

39.66      .59 

99.97      .09 

37.95      .19 

94.30      .14 

24.55      .91 

63.03      .18 

38.04      .48 

58..'i0      .19 

18.5 

33.49      .96 

99.34  +  .05 

37.34      .08 

94.49      .10 

24.74      .17 

6:{.I5+  .05 

38.46      .36 

f^^&H       .15 

<<28.5 

34.61     1.39 

99.37      .00 

37.40  +  .03 

94.49      .06 

24.89      .13 

63.14 -.08 

38.78      .96 

58.80      .18 

July  8.4 

36.91  +1.78 

99.33  -  .06 

37.4 1  -  .09 

94.53  +  .09 

24.99  +  .08 

63.00  -  .98 

:)8.98  +  .13 

58.88  +  .05 

18.4 

:}8.I6    9.19 

99.94      .11 

37.37      .07 

94.53  -  .03 

25.05  +  .03 

69.73      .38 

39.05      .00 

58.93  +  .01  ' 

28.4 

40.45    9.49 

99.10      .18 

37.98      .11 

94.48      .08 

25.06  -  .01 

69.37      .43 

38.99  -  .19 

58.91  -  .04 

Aug.  7.4 

43.09    9.67 

98.99      .90 

37.15      .15 

94.37      .19 

25.03      .06 

61.67      .53 

.38.89      .93 

58.86      .09 

17.3 

45.80    9.85 

98.70      .93 

36.98      .18 

94.94      .15 

24.96      .09 

61.31       .89 

38.53      .34 

58.74      .13 

87.3 

48.73  •fS.OO 

98.45  -  .96 

36.79  -  .91 

94.07  -  .17 

24.84  -  .13 

60.64  -  .89 

38.14-  .44 

58.60  -  .16 

Sept.  6.3 

51.80    3.09 

98.16      .99 

36.56      .93 

93.89      .19 

24.69      .10 

59.99      .75 

37.66      .51 

58.49      .19 

16.3 

54.99    3.11 

97.87      .30 

36.39      .94 

93.68      .91 

24.53      .18 

59.13      .79 

37.19      .56 

.58.99      .91 

96.2 

58.03    3.87 

97.57      .90 

36.07      .95 

93.47      .99 

24.35      .17 

58.34      .80 

36.55      .57 

58.00      .99 

Oct.    6.9 

61.07    3.80 

97.99      .98 

35.83      .94 

93.95      .91 

94.18      .16 

57.53      .78 

35.97      .58 

57.78      .99 

16.9 

64.09  +9.98 

97.09  -  .97 

35.60  -  .93 

93.05  -  .98 

24.02  -  .15 

56.74  -  .77 

35.4 1  -  .56 

57.56-  99 

Mean 
Solar 
Date. 

iLym. 

25  Camelop. 
8.  P. 

6ljym» 

pCygni. 

0  Sagitte. 

dCygni. 

Groombr. 
1374,8.  P. 

e  Pavonis. 

O           f 

54    4 

352  37 

O           1 

52    3 

o         / 

62  16 

O           1 

72  46 

O           f 

45    8 

344  12 

163  11 

h     m 

19     3 

h     m 

19    8 

h     m 

19  12 

h     m 

19  26 

h      m 

19  86 

h     m 

19  41 

b     m 

19  47 

b      in 

19  48 

■ 

■ 

8 

8 

8 

B 

8 

B 

May  99.6 

30.83  +  .94 

99.40  -  .50 

40.99  +  .96 

.96.09  +  .98 

16.21  +  .98 

39.48  +  .99 

99.03  -  .34 

18.06  +  .80 

Jane  8.6 

31.05      .98 

98.95      .8! 

41.16      .99 

96.26      .99 

16.46      .94 

39.75      .95 

91.75      .99 

18.89      .71 

18.6 

31.94      .16 

98.78  -  .08 

41.35      .17 

26.47      .18 

16.68      .98 

39.98      .90 

91.59-  .18 

19.49      .88 

98.5 

31.38      .11 

98.89  +  .96 

41.50      .19 

96.64      .14 

16.86      .18 

40.16      .15 

91.56+  .83 

20.06      .61 

Jnly  8.5 

31.46      .86 

99.28      .53 

41.59      .07 

96.74      .18 

17.00      .19 

40.98      .10 

91.68      .17 

20.50      .38 

18.5 

31.50+  .09 

99.96  +  .88 

41.64 +.09 

96.83  +-  .08 

17.09  +  .08 

40.36  +  .04 

91.90+  .99 

20.81  +  .94 

98.4 

31. 50 -.08 

30.99    1.87 

41.64 -.08 

96.86      .00 

17.15+  .03 

40.37  -  .08 

99.95      .49 

20.97  +  .10 

Aug.  7.4 

31.44      .88 

39.09    1.98 

41.59      .08 

96.84  -  .06 

17. 15 -.01 

40.33      .07  •  99.74      .53 

21.01  -.04| 

17.4 

31.33      .13 

33.48    1.40 

41.47      .13 

96.78      .09 

17.12      .86 

40.23      .19;  93.31       .83 

20.89      .18 

97.4 

31.19      .17 

35.07    1.88 

41.33      .17 

96.66      .13 

17.04      .09 

40.09      .17    93.99      .73 

j 

20.65     .31 

Sept.  6.3 

3K00-  .98 

:I6.86  +1.84 

4I.I4-.98 

96.59 -.16 

16.93  -  .13 

39.89  -  .91  ,  94.79  +  .89 

20.98  -  .49 

16.3 

30.80      .99 

38.76    1.96 

40.93      .83 

96.35      .18 

16.78      .18 

39.67      .94 

95.63      .88 

19.80      .51 

96.3 

30.56      .93 

40.76    9.84 

40.69      .94 

96.16     .19 

16.69      .17 

39.49      .96 

96.55      .85 

19.26      .58  { 

Oct.   6.3 

30.33      .94 

49.84    S.88 

40.45      .94 

25.96      .90 

16.45      .18 

39.15      .98 

97.53      .98 

18.64      .83, 

16.9 

30.09      JO 

44.95    9.06 

40.91       .93 

25.76      .19 

16.97      .17 

38.87      .98 

9d..'>3    1.88 

18.00      .84 1 

96.9 

99.86  -  .91 

47.00  +9.88 

Jtf.tfO  *~  .98 

25.57  -  .18 

16. 10 -.18 

38.59  -  .97 

99.54  +1.81 

17.36 -.88; 

Not.  6.9 

99.67  -  .18 

49.05  +9.89 

1 

39.76  -  .91 

25.39  -  .16 

1 

15.95  -  .14 

38.39  -  .96 

30.56+1.89 

16.76-  .88  1 
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APPROXIMATE  KOETH  POLAR  DISTANCES  AND  APPARENT  RiaHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/  SagittjB. 


Solar 
Date. 


o          / 

70  48 

h     in 

19  53 

June  18.6  i  61.94+  .31 
28.6    62.13      .17 

July  8.6  62.29  .13 
18.5  !  62.40  .00 
28.5    62.46  +  .05 


Aug.  7.5  62.49 
17.4  '  62.46 
27.4  !  62.40 

Sept.  6.4    62.29 


1G.4 

26.3 

Oct.    6.3 

16.2 

26.2 

Nov.   5.2 


62.17 

62.01 
61.84 
61.67 
61.49 
61.33 


15.2   61.19 
25.2    61.10 


.00 
.05 
.00 
.19 
.15 

.17 
.18 
.18 
.17 
.15 

.19 
.06 


Meaa 

Solar 
Date. 


rCygni. 

52*"  25 

h     m 

21  10 

July  8.6 
16.6 
28.5 

Aug.  7.5 
17.5 

27.5 

Sept.  6.4 

16.4 

26.4 

Oct.    6.4 

16.3 
26.3 


33.31  -I-  .91 
33.50  .16 
33.64  .11 
33.72  .06 
33.76  +  .01 


cSagittaiii'  ^Aqnilse. 


3JI.74 
3.r68 
33.56 
33.42 
33.24 

33.05 
32.85 


Nov.  5.3  I  32.64 


15  2 
25.2 


32.44 
32.24 


.04 
.00 
.13 
.16 
.19 

.90 
.91 
.90 
.90 

.18 


Dec.   5.2  I  32.07  -  .16 


118     0 

h     m 

19  56 


91     8 

h     m 
20     5 


31  Cygui. 

0           / 

43  35 

h     m 

20  10 

a  Delphi ui. 

74  28 

h     m 

20  34 

P  Pavonis.  !y»  Capricor. 


7.39  +  .97 


7.64 
7.84 
8.00 
8.10 


49.14  +  .93 


.99   49.35 
.16 1  49.54 
49.68 
49.77 


.13 
.06 


8.17+  .03 
8.17-  .09 
8.13  .06 
8.04  .10 
7.92     .13 


7.77 
7.61 
7.43 
7.26 
7.10 


.15 
.17 
.17 
.16 
.14 


6.97  -  .19 
6.87  -  .00 


C  Capricor. 

112  52 

h     m 

21  20 

36.26  +  .96 
36.49  .91 
36.68  .16 
36.82      .11 

36.90  .06 

36.94  +  .09 

36.95  -  .03 

36.91  .07 
36.81  .10 
36.70      .19 


36.57 
36.42 
36.27 
36.13 
36.00 


.14 
.15 
.14 
.13 
.19 


35.89  -  .10 


.90 
.16 
.19 
.07 


17.69  +  .94 
17.91  .19 
18.08  .14 
18.19  .08 
18.23+  .09 


49.81  +  .03 

49.82  -  .01 
49.79  .05 
49.72  .09 
49.61      .19 


18.23 

18.17 
18.04 
17.88 
17.67 


49.48 
49.34 
49.19 
49.04 

48.89 


.14  17.43 
.15*  17.16 
.15  1  16.89 
.15    16.61 


.13 


48.77  -  .11 
48.68  -  .08 


74  Cygni. 


O  / 

50     4 

h     m 

21  32 


4  i  .62  +  .83 
41.83  .19 
41.99  .14 
42. 1 1  .00 
42. 16 +.04 


42.18 
42.13 
42.04 
41.91 
41.75 

41.56 
41.36 
41.16 
40.94 
40.75 


-.01 
.06 
.11 
.15 
.18 

.90 
.91 
.99 
JIO 
JIO 


16.33 

16.08 
15.84 


-  .03 
.09 
.14 
.19 
.93 

-  .96 

.97 
.98 
.96 
.97 

-  .95 

-  .93 


XiOctantis. 


173  13 

h     m 

21  34 


40.56  -  .18 


44.07  +1.44 
45.37  1.16 
46.39  .87 
47.12  .55 
47.49  +  .91 

47.54  -  .19 
47.25  .46 
46.61  .78 
45.69  1.06 
44.49    1.30 

43.08-1.46 
41.52  1.61 
39.86  1.66 
38.19    1.65 

36.55  1.56 

35.03  -1.46 


o         * 

156  35 

h      m 

20  35 

O           1 

115  39 

h      m 

20  39 

41.97  +  .93  I  23.98  +  .53  i  48.07  +  .96 


42.19 
42.39 
42.55 
42.65 


.91 
.18 
.13 
.08 


24.48 
24.92 
25.28 
25.53 


42.71  +  .04 
42.74      .00 

42.72  -  .04 
42.65  .06 
42.55      .11 


42.42 
42.28 
42.12 
41.96 
41.81 


.13 
.15 
.16 
.16 
.15 


41. 66 -.14 
41.53 -.19 


r  Cbatnasle- 
ontiB,  8.P. 


189  32 

h     m 

21  36 


■ 

52.13 
51.38 
50.79 
50.46 
50.30 


.67 
.46 
.94 

.04 


50.37  +  .91 
50.72  .44 
51.25  .64 
52.00  .85 
52.95    1.64 

54.08  +1.10 
55.34  1.90 
56.66  1.34 
58.02    1.36 

59.38  1.38 

80.66  +1.M 


.47  j  48.33 
.40 1  48.57 
.30  I  48.77 
.10 !  48.92 


.16 
.19 


25.66  +  .00 
25.70  -  .01 
25.64  .11 
25.48  .91 
25.22      .90 


24.90 
24.51 
24.09 
23.65 
23.21 

22.80 
22.42 


.36 
.40 
.43 
.44 
.49 


49.01  +  .07 
49.06  +  .09 
49.06  -  .09 

49.02  .06 
48.93      .10 


ir«  Cygni. 


O  I 

41  11 

h     m 
21  42 


52.37  +  .96 
52.61  .91 
52.80  .15 
52.92  .00 
52.99  +  .03 

52.99  -  .09 
52.96  .08 
52.85 
52.70 
52.50 


52.29 
62.05 
51.80 
51.53 
51.28 


.13 
.17 
.90 

.99 
.94 
.96 
.96 
M 


48.81 
48.67 
48.51 
48.35 
48.19 


.13 
.15 
.16 
.16 
.15 


48.05  -  .14 
47.92  -  .19 


16Pegaai. 


64  35 

h     m 

21  48 


13.59  +  .94 
13.81  .90 
13.99  .16 
14.12  .11 
14.21      .07 

14.26 +.09 
14.26  -  .09 
14.21  .06 
14.14  .09 
14.02      .19 


51.03 -.98 


13.90 
13.75 
13.60 
13.43 
13.29 


.14 
.16 
.16 
•lA 
.14 


13.16  -  .18 


«  Cygui. 


®       '    1 

56  26  ! 

b      ni  1 

20  41 

54.69  + 

54.93 

55.14 

.55.29 

55.:)9 


.18 
.13 
.08 


55.44  +  .03 

55.45  -  .09 
55.41  .06 
55.32  .10 
55.20      .14 


55.03 
54.86 
54.66 
54.46 
54.26 


.17 
.19 
.90 
.90 
.90 


54.06  -  .18 
53.89  -  .16 


ir  Pegasi. 


O  t 

57  21 

h     m 

22     5 


15.99  +  .97 
16.24  .89 
16.44  .17 
16.59  .19 
16.69      .06 

16.76  +  .03 
16.76 -.01 
16.74  .06 
16.67  .00 
16.56      .19 


16.42 
16.27 
16.11 
15.93 
15.76 


.14 
.16 

.17 
.17 
.16 


15.61  -  .14 
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APPBOXIMiLTE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  OP  WASHINGTON. 


HeMi 
Solar 
Bate. 


Jnly  8.6 
18.6 
38.6 

Aug.  7.6 
17.5 

37.5 
Sept.  6.5 
16.4 
36.4 
Oct.    6.4 

16.4 
36.3 
Nov.  5.3 
15.3 
35.3 

Deo.  5.2 
15.3 


Kean 
Solar 
Bate. 


Jaly38.6 
Ang.  7.6 
17.6 
37.5 
Sept.  6.6 

16.5 
36.5 
Oct.  6.4 
16.4 
36.4 

Nov.  5.3 
15.3 
35.3 

Dec. '  5.3 
15.3 

35.3 
35.3 


V  Ootantis. 


176*  3l' 
h    m 

22  11 


33.39  +3.09 

35.30  9.57 
37.53  9.05 
39.39  1.46 
40.47      .86 

41.00+  .90 
40.88  -  .46 
40.08    1.09 

38.70  1.60 

36.71  9.94 

34.31  Hi.69 
31.33  3.05 
38.13  3.96 
34.77  3.37 
31.38    3.34 

18.08  -3.16 
15.03 


0  Androm. 

O           i 

48  15 

h     m 

22  56 

63.01  +  .85* 
63.34      .90 
63.41      .15 
63.53     .10 
63.61  +  .06 


63.63 
63.61 
63.54 
63.43 
63.30 

63.15 
61.98 
61.79 
61.60 
61.43 

61.34 
61.06 


.00 
.04 
.00 
.19 
.14 

.16 
.16 
.19 
.19 
.16 

.16 
.17 


/Aquarii. 


O  I 

91  56 

h     m 

22  16 


9.90  +  .97 
0.15  .93 
0.36  .19 
0.53  .15 
0.65      .11 

0.74  +  .07 
0.78  +  .03 
0.79  -  .01 
0.76  .04 
0.70      .07 


0.63 
0.51 
0.39 
0.37 
0.16 


.10 
.19 
.19 
.11 
.11 


10.05-  .10 
9.97  -  .06 


^  Aquarii. 


o 

t 

96  38 

h 

m 

23 

8 

49.36  +  .94 
49.58  .90 
49.76  .16 
49.89  .11 
49.98     .07 

50.04  +  .04 
50.06  +  .01 

50.05  -  .09 
50.01  .06 
49.94      .06 


49.85 
49.74 
49.64 
49.53 
49.43 

49.35 
49.38 


.10 
.11 
.11 
.10 
.00 

.06 
.06 


cr  Aquarii. 


lOf  14 

h     m 

22  25 


1.33 +.96 
1.54  .95 
1 .77  .91 
1.96  .16 
3.09      .11 

3.18+  .07 
3.34  +  .04 
3.36  .00 
3.34  -  .04 
3.18      .07 


3.10 
1.99 
1.88 
1.76 
1.64 


.09 
.11 
.19 
.19 
.11 


1.53-  .10 
1 .44  -  .06 


r  Pegaei. 


66*'  51 

h     m 

23  15 


s 
33.60  +  .94 
33.83  .90 
33.00  .16 
33.14  .19 
33.33      .06 

33.38  +  .04 
33.31      .00 

33.39  -  .03 
33.35  .06 
33.17     .09 


33.07 
33.96 
33.&3 
33.71 
33.59 

33.47 
33.36 


.11 
.19 
.13 
.19 
.19 

.11 
.10 


a  Laoerte. 


O  I 

40  16 

h     m 

22  26 


54.69  +  .31 
54.98  .97 
55.34  .99 
55.43  .16 
55.56      .10 

55.63  +  .06 
55.66  .00 
55.63  -  .06 
65.53  .11 
55.40      .15 


lOLaoertn. 


51  30 

h     m 

22  34 


/9  Ootantis. 


55.33 
55.03 
54.81 
54.56 
54.33 


.16 
.91 
.93 
.94 


54.07  -  .M 
53.84  -  .99 


A  Androm. 


44     7 

h     m 

23  32 


31.67+  .31 
31.95  .95 
33.17  .90 
33.35  .15 
33.47      .10 

33.54  +  .06 
33.57  +  .01 
33.56  -  .04 
33.49  .06 
33.39     .19 


33.36 
33.10 
31.93 
31.73 
31.53 

31.33 
31.13 


.15 
.17 
.19 

jn 

.90 

.90 

.19 


39.31  +  .90 
89.58  .95 
39.83  .91 
30.01  .17 
30.16     .19 

30.34  +  .06 
30.38  +  .01 
30.37  -  .03 
30.33  .07 
30.13     .10 


30.01 
39.88 
39.73 
39.53 
39.36 


.13 
.15 
.17 
.18 
.16 


39.18-  .18 
89.00  -  .17 


t'  Aqoarii. 


108  52 

h     m 

23  38 


41.67  + J»7 
41.93  .93 
43.13  .19 
43.31  .15 
43.43      .11 

43.53  +  .07 

43.58  +  .03 

43.59  -  .01 
43.57  .04 
43.53      .07 


43.44 
43.34 
43.33 
43.13 
43.01 

41.90 
41.80 


.09 
.10 
.11 
.11 
.11 

.11 
.10 


17  f  57 

h    m 
22  35 


APegasi. 


GbxMmbr. 
1706, 8.  P. 


o        * 

67    0 

h     m 

22  41 


17.75  +1.43 

19.10  1.96 
30.30  1.06 
31.35  .89 
31.94      .56 

83.38  +  .99 
83.53  -  .01 
33..36  .30 
31.93  .57 
31.33      .61 

30.30  -1.09 
19.18  1.90 
17.90  1.33 
16.53    1.40 

15.11  1.40 

13.73-1.87 
13.38-1.30 


(5Soulptori8. 


7*  Ootantis. 


118  43 

h     m 

23  43 


s 
33.67  +  .96 

34.13  .95 

34.36  .91 

34.55  .17 

34.70  .19 

84.79  +  .07 
34.84  +  .03 
34.86  -  .01 
34.83  .06 
34.77      .06 


84.68 
34.57 
34.45 
34.33 
34.19 

34.06 
33.94 


.10 
.11 
.19 
.13 
.13 

.13 

.19 


34.38  +  .30 
34.65  .95 
34.89  .90 
85.07  .16 
85.33      .19 

35.33  +  .08 
35.38  +  .04 
35.40  .00 
35.38  -  .03 
85.33      .06 


35.35 
35.14 
85.03 
34.89 
34.75 


.09 
.11 
.19 
.13 
.14 


34.63  -  .13 
34.50  -  .11 


172  37 

h     m 

23  45 


60.65  +1.46 
63.01  1.97 
63.18  1.03 
64.07      .76 

64.70  .47 

65.00  +  .16 
65.03  -  .16 
64.69  .46 
64.10  .74 
63.30    1.01 

63.07  -1.98 
60.73  1.40 
59.37    1.51 

57.71  1.56 
56.10    1.58 

54.54  -1.88 
53.06-1.41 


348  21 

h     m 

22  51 


t 

33.96  -  .83 
83.40      .48 

33.97  .30 
33.68  .93 
33.49  -  .09 

33.48  +  .06 
33.61  .91 
33.91  .37 
33.:i6  .53 
83.97      .67 

34.70  +  .61 
35.60  .95 
36.60  1.06 
87.78  1.16 
38.93    1.93 

30.17  +1.90 
31.44  +1.97 


33  Pisciam. 


96°  18 
h     m 

23  59 


53.75  +  .96 
54.00  .94 
54.83  .90 
54.40  .16 
54.55      .19 

54.65  +  .00 

54.73  .05 

54.76  +  .09 
54.76  -  .01 

54.74  .04 


54.69 
54.^ 
54.54 
54.44 
54.34 

54.84 
54.14 


.06 
.06 

.00 
.10 
.10 

-  .10 
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FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

D*U. 

Amareni  Right 

ApMrant 
DeountttioB. 

Hbnrly 
HotiozL 

EovAtioii 
of  Time 

for 

Aptmrent 

Koon. 

Soinl* 
diameter 

Sidereal 

Time  of 

Semid. 

Paaaing 

Kerid. 

SldoTeal 
Time 

of 
Ifean 
Xoon. 

HeanNoon. 

App. 
Koon. 

1C6AS  ITOOIL 

App. 
Noon. 

Bight 
Aac«&. 

Deoli- 
natioii. 

Jftn.   J 

h   m    ■ 
18  50  93.09 

23.85 

O         1      // 

-22  56  58.0 

57.3 

8 

11.093 

II 
-1-13.34 

m     ■ 
+  4    6.26 

16  18.41 

m    8 
1  11.03 

h  m     8 
18  46  16.94 

9 

18  54  47.49 

48.33 

99  SI  26.0 

25.0 

ii.ooe 

14.46 

4  34.1 1 

16  18.41 

1  10.98 

18  50  13.50 

3 

18  59  11.51 

19.44 

99  45  96.7 

25.5 

io.9oa 

15.66 

5    1.58 

16  18.40 

1  10.93 

18  54  10.06' 

4 

19    3  35.19 

36.13 

99  3860.0 

58.8 

10.975 

16.70 

5  28.63 

16  18.38 

1  10.87 

18  58    6.62  i 

5 

19    7  58.31 

59.39 

92  39   7.0 

5.9 

10.056 

17.81 

5  55.27 

16  18.36 

1  10.81 

19   2    3.18 

6 

19  19  91.04 

22.91 

-99  94  47.1 

45.1 

10.087 

•fl6.99 

•f  6  21.45 

16  18.33 

1  10.74 

19    5  59.74 

7 

19  16  43.31 

44.54 

99  16  60.6 

58.3 

10.917 

90.08 

6  47.16 

16  18.29 

1  10.67 

19    9  56.30 

8 

19  91    5.07 

6.39 

99   8  48.0 

45.4 

10.005 

91.10 

7  19.38 

16  18.25 

1  10.61 

19  13  52.85 

9 

19  95  26.31 

97.70 

99   0   9.9 

6.4 

10.673 

99.18 

7  37.08 

16  18.21 

1  10.53 

19  17  49.41 

10 

19  99  47.00 

48.45 

91  51    4.7 

1.7 

10.650 

93.95 

8    1.19 

16  18.15 

1  10.45 

19  21  45.97 

II 

19  34    7.13 

8.64 

-914134.7 

31.9 

10.8M 

•HN.31 

-1-  8  94.77 

16  18.10 

1  10.37 

19  25  42.5:) 

19 

19  3826.66 

28.24 

91  31  39.4 

35.6 

10.801 

9k36 

8  47.74 

16  18.03 

1  10.28 

19  99  39.09 

13 

19  49  45.59 

47.23 

91  91  19.1 

15.1 

10.774 

96.89 

9  10.11 

16  17.96 

1  10.20 

19  33  35.65 

14 

19  47    3.87 

5.58 

91  10  34.1 

29.7 

10.747 

97.49 

9  31.83 

16  17.89 

1  10.10 

19  37  32.21 

15 

19  5191.49 

93.95 

90  59  94.6 

19.9 

10.710 

98.43 

9  59.90 

16  17.82 

1  10.01 

19  4128.76 

16 

19  55  38.49 

40.95 

-90  47  51.1 

46.0 

10.600 

•f99.49 

+10  13.98 

16  17.75 

1    9.92 

19  45  25.:)2 

17 

19  59  54.66 

56.53 

90  36  53.7 

48.3 

10.600 

39.41 

10  39.95 

16  17.67 

1    9.82 

19  4921.88 

18 

20   4  10.17 

12.11 

90  93  33.1 

27.4 

10.099 

31.87 

10  51.90 

16  17.58 

1    9.72 

19  53  18.44 

19 

90    8  94.94 

26.91 

90  10  49.3 

43.2 

10.506 

89.39 

11  10.19 

16  17.49 

1    9.62 

19  57  14.99 

90 

90  19  38.95 

40.98 

19  57  49.8 

36.4 

10.568 

3SJ7 

1 1  97.57 

16  17.40 

1    9.52 

20    1  11.55 

91 

90  16  59.18 

54.24 

-19  44  14.1 

7.2 

10.534 

•l'34.]8 

+1 1  44.23 

16  17.31 

1    9.41 

20   5    8.11 

J 

99 

90  91    4.69 

6.72 

19  30  93.1 

16.0 

10.501 

35.69 

12   0.11 

16  17.21 

1    9.31 

20   9    4.67 

93 

90  95  16.96 

18.40 

19  16  10.7 

3.4 

10.467 

35.09 

12  15.20 

16  17.10 

1    9.20 

20  13    1.22 

94 

90  99  97.08 

29.25 

19    1  37.1 

99.4 

10.434 

36.86 

12  29.45 

16  16.99 

1    9.09 

20  16  57.78 

95 

20  33  37.09 

39.30 

18  46  49.7 

34.7 

10.890 

37.79 

12  42.90 

16  16.88 

1    8.98 

20  20  54.:M 

96 

90  37  46.97 

48.51 

-18  3128.0 

19.6 

10.364 

-l^6J6 

+12  55.52 

16  16.77 

1    8.87 

20  24  50.89 

97 

20  41  54.62 

56.89 

18  15  53.1 

44.4 

10.389 

39.39 

13   7.31 

16  16.65 

1    8.75 

20  28  47.45 

1          98 

20  46   2.14 

4.43 

17  59  58.6 

49.8 

10.996 

40.90 

13  18.25 

16  16.52 

1    8.64 

20  39  44.01 

99 

20  50   8.83 

11.14 

17  43  45.1 

35.7 

10.960 

41.00 

13  28.38 

16  16.39 

1    8.53 

20  36  40.57 

'          30 

20  54  14.69 

17.02 

17  97  19.5 

9.9 

losao 

41.76 

13  37.69 

16  16.25 

1  a4i 

90  40  37.12 

31 

20  58  19.71 

22.07 

-17  10  91.6 

11.7 

10.191 

•H9.53 

+13  46.15 

16  16.10 

1    %M 

20  44  33.68 

Feb.    1 

91    9  93.91 

26.27 

16  53  12.5 

2.5 

10.157 

43.97 

13  53.79 

16  15.95 

1    8.18 

20  48  30.2:)  > 

1            8 

91    6  97.30 

29.67 

16  35  45.9 

35.5 

10.193 

44.00 

14    0.61 

16  15.80 

1    8.07 

20  59  26.79 

3 

1 

91  10  99.88 

32.25 

16  17  61.8 

51.3 

10.090 

44.71 

14    6.62 

16  15.64 

1    7.95 

20  56  23.:)5 

1      * 

91  14  31.65 

34.07 

15  59  61.0 

50.9 

10.056 

46.41 

14  11.83 

16  15.48 

1    7.84 

21    0  19.90  • 

5 

21  18  32.62 

35.00 

-15  41  43.6 

32.6 

10*093 

•H6.06 

+14  16.2:) 

16  15.31 

1    7.72 

21    4  16.40 

G 

21  22  32.80 

35.18 

15  22  70.1 

58.8 

9.990 

46.74 

14  19.84 

16  15.14 

1    7.61 

21    8  13.01 

7 

21  26  32.18 

34.58 

15    4  20.8 

9.4 

9.956 

47.40 

14  22.65 

16  14.95 

1    7.60 

21  12    9.57 

1            8 

21  30  30.81 

32.19 

14  45  16.9 

4.7 

9.985 

48.08 

14  24.72 

16  14.77 

1    7.39 

91  16   6J3 

9 

21  34  28.66 

31.04 

14  95  57.0 

45.3 

9.803 

48.64 

14  26.02 

16  14.58 

1    7.28 

21  20    2.68 

10 

21  38  25.75 

28.12 

-14    6  22.6 

10.8 

9.869 

•H9.93 

+14  26.53 

16  14.39 

1    7.17 

21  93  59.24 

11 

21  42  22.07 

24.44 

13  46  34.6 

22.5 

9.830 

49.80 

14  26.30 

16  14.19 

1    7.06 

91  27  55.79 

19 

21  46  17.65 

20.01 

13  26  32.8 

20.6 

9.799 

60.36 

14  25.37 

16  14.00 

1    6.95 

21  31  52.35 

13 

91  50  12.51 

14.84 

13   6  17.7 

5.5 

9.769 

50.91 

14  23.59 

16  13.80 

1    6.84 

21  35  48.91 

14 

21  54    6.61 

8.94 

12  45  49.8 

37.5 

9.739 

51.43 

14  21.15 

16  13.59 

1    6.74 

21  39  45.46 

'           15 

21  57  59.97 

2.31 

-12  24  69.6 

57.1 

9.709 

+51.94, 

+14  17.98 

16  13.39 

1    6.63 

21  43  42.01 

16 

22    152.65 

54.95 

-12   4  17.3 

4.9 

9.679 

-M0.43. 

+14  14.07 

16  13.18 

1    6.53 

21  47  38.57 

ITonL— Fnr  mean  time  iaterral  of  aemidiameter  paaalng  meridian,  tobtraet  0*.19  firom  the  «id«rMl  intarraL 
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SOLAR  EPHEMERIS,  1893. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Atoenaion. 

Apparent 
Beounation. 

Hourly 
Motion. 

Sanation 
o/Time 

for 

Anparent 

Koon. 

Semi- 
diameter 

at 
Annamnt 

Koon. 

Sidereal 
Time  of 
Semid. 
Paaains 
MeridT 

Sidereal 
Time 

of 
Mean 
Koon. 

Mean  Koon. 

App. 
JSoon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decll- 
nation. 

Feb.  16 

h    m     a 
22    I  52.65 

8 

54.95 

O         /        /« 

-12    4  17.3 

4.9 

a 
9.679 

459.43 

m     a 
414  14.07 

16  13.18 

m    a 
1    6..53 

h  m     a 
21  47  38.57 

17 

22   5  44.62 

46.89 

11  43  13.5 

1.0 

9.650 

59.90 

14    9.47 

16  12.98 

1    6.43 

21  51  35.13 

18 

22   9  35.88 

38.14 

1 1  21  58.7 

46.1 

9.691 

53.35 

14    4.19 

16  12.77 

1    6.33 

21  55  31.68 

19 

22  13  26.44 

28.68 

11    0.33.3 

20.7 

9.599 

53.78 

13  58.18 

16  12.56 

1    6.23 

21  59  28.23 ' 

20 

22  17  16.34 

18.54 

10  38  57.6 

45.0 

9.S04 

54.90 

13  51.51 

16  12.34 

1   6.14 

22    3  24.79 

21 

22  21    5.57 

7.75 

-10  16  72.2 

59.6 

9.537 

454.59 

413  44.19 

16  12.13 

1   6.05 

22    7  91.34 

22 

22  24  54.15 

56.30 

9  55  17.4 

4.8 

9.510 

54  98 

13  36.20 

16  11.91 

1    5.96 

22  1 1   17.90 

23 

22  28  42.09 

44.22 

9  33  13.8 

1.3 

9.484 

55.33 

13  27.60 

16  11.68 

1    5.67 

22  15  14.45; 

24 

22  32  29.42 

31.53 

9  10  61.6 

49.1 

9.459 

55.68 

13  18.35 

16  11.46 

1    5.78 

22  19  11.01  1 

25 

22  36  16.15 

18.21 

8  48  41.3 

28.9 

9.434 

56.01 

13   8.51 

16  11.23 

1    5.70 

22  23    7.56. 

26 

22  40   2.30 

4.33 

-  8  26  13.3 

1.1 

9.410 

456.39 

412  58.11 

16  11.00 

I    5.62 

22  27    4.12 

27 

22  43  47.87 

49.86 

8    3  38.0 

25.8 

9.3B7 

56.69 

12  47.13 

16  10.76 

1    5.54 

22  31     0.67 

28 

22  47  32.91 

34.87 

7  40  55.8 

43.8 

9.305 

56.90 

12.35.62 

16  10.53 

1    5.47 

22  34  57.23 

Mar.  1 

22  51  17.42 

19.35 

7  17  67.1 

55.2 

9.344 

57.16 

12  23.56 

16  10.29 

1    5.40 

22  38  53.78 

2 

22  55    1.44 

3.33 

6  55  12.2 

0.4 

9.333 

57.41 

12  11.03 

16  10.04 

1   5.33 

22  42  50.33 

3 

22  58  44.96 

46.83 

-  6  32  11.6 

0.0 

9.304 

+57.64 

411  58.01 

16    9.80 

1   5.26 

22  46  46.89 

4 

23    2  28.06 

29.88 

6    8  65.4 

53.9 

9.986 

57.86 

II  44.54 

16    9.54 

1    5.19 

22  50  43.44 

5 

23    6  10.72 

12.50 

5  45  54. 1 

42.9 

9968 

58.06 

1 1  30.65 

16    9.29 

1    5.13 

22  54  39.99 

6 

23   9  52.97 

54.70 

5  22  38.1 

27.2 

9.959 

58.96 

11  16.33 

16    9.03 

1    5.07 

22  58  36.55 

7 

23  13  34.82 

36.52 

4  59  17.9 

7.1 

9.996 

58.43 

II     1.64 

16    8.77 

1    5.01 

23   2  33.10 

8 

23  17  16.31 

17.98 

-  4  35  53.5 

43.0 

9.993 

458.59 

410  46.57 

16    8.50 

1    4.95 

23    6  29.66 

9 

23  20  57.46 

59.07 

4  12  25.6 

15.3 

9.908 

58.73 

10  31.16 

16   8.23 

1    4.90 

23  10  26.21 

10 

23  24  38.29 

39.85 

3  48  54.4 

44.3 

9.195 

58.86 

10  15.45 

16    7.97 

1    4.85 

23  1 4  22.76 

n 

2:)  28  18.81 

20.34 

3  25  20.2 

10.4 

9.189 

58.97 

9  59.40 

16    7.70 

1    4.81 

23  18  19.32 

12 

23  31  59.03 

60.52 

3    143.6 

34.0 

9.170 

59.07 

9  43.09 

16    7.42 

1    4.76 

23  22  15.87 

13 

2*3  35  39.00 

40.43 

-  2  37  64.8 

55.5 

9.160 

450.15 

+  9  26.51 

16    7.15 

1   4.72 

23  26  12.42 

14 

23  39  18.72 

20.11 

2  14  24.3 

15.3 

9.150 

59.91 

9   9.66 

16^  6.88 

1   4.68 

23  30    8.98 

15 

23  42  58.21 

59.56 

1  50  42.4 

33.5 

9.141 

59.96 

8  52.61 

16    6.61 

1   4.65 

23  34    5.53 

16 

23  46  37.49 

38.79 

1  26  59.5 

51.0 

9.139 

59.99 

8  35.33 

16    6.34 

1    4.62 

23  38    2.09 

17 

23  50  16.57 

17.83 

1    3  16.0 

7.8 

9.194 

59.31 

8  17.87 

16   6.07 

1    4.59 

2:)  4 1  58.64 

18 

23  53  55.48 

56.70 

-  0  39  .32.3 

24.4 

9.117 

459.31 

4  8   0.22 

16    5.80 

1    4.57 

23  45  55.19 

19 

23  57  34.21 

35.38 

-  0  15  48.8 

41.2 

9.  Ill 

59.30 

7  42.40 

16    5.52 

1    4.55 

23  49  61.75 

20 

0    1  12.81 

13.93 

+  0    7  53.9 

61.2 

9.106 

59.96 

7  24.45 

16    5.25 

1    4.53 

23  63  48.30 

21 

0    4  51.28 

52.36 

0  31  35.7 

42.7 

9.100 

59.99 

7    6.37 

16   4.98 

1    4.52 

23  57  44.85 

22 

0    8  29.63 

30.66 

0  55  16.0 

22.8 

0.096 

59.15 

6  48.16 

16    4.71 

1    4.50 

0    1  41.41 

23 

0  12    7.90 

8.88 

•f  1  18  54.8 

61.2 

9.09S 

459.06 

4  6  29.90 

16    4.46 

1    4.49 

0    5  37.96 

24 

0  15  46.09 

47.03 

1  42  31.3 

37.4 

0.091 

58.97 

6  11.53 

16    4.17 

1    4.48 

0   9  34.51 

25 

0  19  24.23 

25.12 

2   6    5.3 

11.2 

9.089 

58.85 

5  53.11 

16    3.90 

1    4.48 

0  13  31.07 

26 

023    2.33 

3.17 

2  29  36.5 

42.0 

9.068 

58.73 

5  34.68 

16    3.63 

1   4.48 

0  17  27.62 

27 

0  26  40.43 

41.23 

2  53    4.5 

9.6 

0.067 

58.59 

5  16.22 

16    3.36 

t    4.48 

0  21  24.17 

28 

0  30  18.53 

19.28 

-1-3  16  28.9 

33.7 

9.088 

458.43 

4-  4  57.78 

16    3.09 

1    4.49 

0  96  20.73 

29 

0  33  56.67 

57.37 

3  39  49.4 

53.9 

9.000 

58.97 

4  39.37 

16   2.82 

1    4.49 

0  29  17.28 

30 

0  37  34.86 

35.52 

4    3   5.8 

10.0 

9.099 

58.09 

4  21.01 

16   2.54 

1    4.50 

0  33  13.63 

31 

0  41  13.13 

13.74 

4  26  17.6 

21.7 

9.097 

57.89 

4    2,73 

16   2.27 

1    4.52 

0  37  10.39 

32 

0  44  51.51 

52.08 

4  49  24.7 

28.1 

9.101 

57.68 

3  44.55 

16    1.99 

1    4.53 

0  41    6.94 

33 

0  48  30.02 

30.50 

-1-  6  12  26.3 

29.7 

9.107 

4«7.45 

4  3  26.49 

16    1.71 

1  4.66 

0  45    3.60 

34 

0  52   8.63 

9.11 

+  5  35  22.7 

25.8 

9.114 

457.91 

+  3   8.59 

16    1.47 

1   4.58 

0  49    0.05 

K(yiB.~For  mean  time  interral  of  Mmidiameter  paaalng  meridian,  sabtraet  0*.18  ttom  the  •id«raal  iaterral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Aaoenaion. 

Apparent 
Declination. 

Honrly 
Motion. 

Sanation 

of  Time 

for 

Semi- 
diameter 

at 
Apparent 

>oon. 

Sidereal 
Time  of 

Semld. 
Paaaing 

Merid. 

Sidereal 
Time 

of 
Mean 
^oon. 

KeanNooD. 

App. 
lioon. 

Mean  Koon. 

App. 
^oon. 

Right     DecU- 
Ascen.  nation. 

1 

Apr.    1 

h    m    8 
0  44  51.51 

52.08 

■¥  4  49  24.7 

28.1 

8         i          ,/ 

9.101  1  +57.68 

m     8 
+3  44.55 

16    K99 

m   8 
1    4..53 

h  m     a 
0  41     6.94 

1 

3 

0  48  .30.0-J 

30.50 

5  12  26..^ 

29.7 

9.107 

57.45 

3  26.49 

16    1.71 

1    4.55 

0  45    3.50, 

3 

0  52    8.63 

9.11 

5  35  22.7 

25.8 

9.114 

57.31 

3    8.59 

16    1.47 

1    4.58 

0  49    0.05! 

A 

0  55  47.44 

47.87 

5  58  13.2 

16.0 

9.199 

56.97 

2  50.83 

16    1.16 

1    4.60 

0  52  56.60 

1            6 

0  59  26.44 

26.8;) 

6  20  57.7 

60.1 

9.199 

56.71 

2  33.28 

16   0.88 

1    4.63 

0  56  5.ri6 

6 

I    3    5.65 

6.00 

4-  6  43  35.7 

37.8 

9.139 

+56.43 

+2  15.94 

16   0.59 

1    4.66 

1    0  49.71  ; 

7 

1    6  45.08 

45.38 

7    6    7.0 

8.9 

9.149 

56.15 

1  58.82 

16   0.31 

1    4.70 

1    4  46. 17 

8 

1  10  24.76 

25.02 

7  28  31.2 

32.8 

9.100 

55.64 

1  41.95 

16   0.03 

1    4.73 

1    6  42.82 

9 

1  14    4.71 

4.92 

7  50  47.9 

49.2 

9.171 

55.58 

1  *^.35 

15  59.75 

1   4.77 

1  12  39.37 

10 

1  17  44.95 

45.13 

8  12  56.9 

58.0 

9.183 

55.90 

1    9.05 

15  59.48 

1  4.81 

1  16  35.93 

II 

1  21  25.49 

25.62 

+  8  34  57.7 

58.6 

9.196 

•H14.85 

+0  53.06 

15  59.20 

1   4.85 

1  90  32.48 

\% 

1  25   6.32 

6.41 

8  56  50.2 

50.7 

9.910 

54.49 

0  37.35 

15  58.92 

1   4.89 

1  24  29.04 

13 

1  28  47.52 

47.57 

9  18  33.8 

34.0 

9.994 

54.11 

0  21.96 

15  58.65 

1    4.94 

1  28  25.59 

14 

1  :W  29.03 

29.05 

9  40   8.1 

8.2 

0.S38 

53.79 

+0   6.92 

15  58.38 

1   4.90 

139  92.15 

15 

1  36  10.91 

10.90 

10    1  .32.9 

39.9 

9.953 

03.39 

-0   7.76 

15  58.11 

1   6.04 

1  36  18.70 

16 

1  39  53.15 

53.10 

•I-10  22  47.9 

47.5 

9.908 

•f68.90 

-0  22.07 

15  57.85 

1   5.10 

1  40  15.25 

17 

1  43  35.76 

35.66 

10  43  52.6 

52.0 

9.964 

58.46 

0  36.01 

15  57.59 

1   6.15 

144  11.81 

18 

1  47  18.77 

18.64 

1 1    4  46.5 

45.8 

9.801 

68.01 

0  49.55 

15  57.33 

1    5.21 

148    8.36 

19 

1  51    2.17 

2.00 

1 1  25  29.8 

28.8 

9.818 

51.54 

1    2.71 

15  57.07 

1   6.97 

169    4.92 

^ 

1  54  45.98 

45.78 

1146    1.2 

0.0 

9.335 

51.06 

1  15.45 

15  56.82 

1   5.33 

156    1.47 

21 

1  58  30.22 

29.99 

•fl2   6  21.2 

19.9 

9.353 

•1-50.57 

-1  27.77 

15  56.57 

1   6.40 

1  59  58.03 

lA 

2   2  14.87 

14.62 

12  26  29.0 

27.6 

9.371 

50.05 

1  39.66 

15  56.32 

1   5.46 

2   3  54.58 

23 

2    5  59.98 

59.69 

12  46  24.5 

23.0 

9.390 

49.53 

1  51.12 

15  56.07 

1    5.53 

9   7  51.14 

24 

2    9  45.53 

45.21 

13   6    7.4 

5.7 

9.409 

48.00 

2    2.11 

15  55.82 

1   5.60 

9  1 1  47.69 

25 

2  13  31.52 

31.19 

13  25  37.3 

35.5 

9.498 

48.45 

2  12.66 

15  55.58 

1    5.67 

9 16  44.25 

26 

2  17  18.04 

17.67 

•1-13  44  53.8 

51.9 

9.448 

+47.88 

-2  22.70 

15  55..34 

1   6.75 

2  19  40.80 

27 

2  21    5.02 

4.61 

14    3  56.6 

54.6 

9.409 

47.31 

2  32.29 

16  55.09 

1   5.82 

9  93  37.36 

28 

2  24  52.51 

52.09 

14  22  45.5 

43.4 

9.490 

46.79 

241.35 

15  54.85 

1   5.90 

997  33.91 

29 

2  28  40.50 

40.05 

14  41  20.3 

18.1 

9.519 

46.19 

2  49.92 

15  54.62 

1   5.97 

9  31  30.47 

30 

2  32  29.01 

28.54 

14  59  40.4 

38.1 

9.534 

45.51 

2  57.97 

15  54.38 

1   6.05 

9  36  97.03 

May    1 

2  :)6  18.06 

17.56 

•►15  17  45.7 

43.4 

9.568 

+44.89 

-3    5.47 

15  64.14 

1   6.13 

9  39  93.58 

2 

2  40    7.65 

7.14 

15  35:)6.0 

33.6 

9.580 

44.95 

3  12.44 

15  63.00 

1   6.91 

9  43  20.14 

3 

2  43  57.81 

67.27 

15  53  10.9 

8.4 

9.008 

43.61 

3  18.84 

15  53.67 

1   6.29 

9  47  16.69 

4 

2  47  48.52 

47.98 

16  io:)0.i 

27.6 

9.«n 

48.96 

3  24.69 

15  53.44 

1   6.37 

9  51  13.25 

5 

2  51  39.80 

39.24 

16  27  33.3 

30.8 

9.000 

09.97 

3  29.92 

15  53.21 

1   6.45 

2  55    9.81 

6 

2  55  31.67 

31.09 

•|.|6  44  20.2 

17.7 

9.074 

+41.50 

-3  34.66 

15  52.98 

1   6.53 

2  50    6.36 

7 

2  59  24.12 

23.53 

17   0  50.7 

48.2 

9.008 

40.89 

3  38.76 

15  52.75 

1   6.61 

3   3    2.92 

8 

3    3  17.16 

16.56 

17  17    4.0 

1.5 

9.793 

40.18 

3  42.27 

15  52.53 

1   6.69 

3   6  59.47 

9 

3    7  10.80 

10.19 

17  32  60.3 

57.8 

9.748 

39.46 

3  45.19 

15  52.31 

1   6.77 

3  10  56.03 

10 

3  1 1    5.02 

4.40 

17  48  39.1 

36.6 

9.779 

38.79 

3  47.53 

15  52.09 

1   6.85 

3  14  52.59 

II 

3  14  59.83 

50.21 

•l-ie    3  60.1 

67.6 

9.797 

+37.07 

-3  49.28 

15  61.88 

1   6.93 

3  18  49.14 

12 

3  18  55.25 

54.61 

18  19    3.0 

0.6 

9.80 

37.91 

3  50.43 

15  51.67 

1    7.02 

3  22  45.70 

13 

3  22  51.23 

50.60 

18  33  47.5 

45.2 

9.846 

36.44 

3  51.01 

15  61.46 

1   7.10 

3  96  49.26 

14 

3  26  47.80 

47.17 

18  48  13.3 

10.9 

9.870 

36.65 

3  50.98 

15  51.25 

1   7.18 

3  30  38.81 

15 

3  30  44.96 

44.33 

19    2  20.0 

17.7 

9.894 

34.85 

3  50.39 

15  51.06 

t   7^ 

3  34  35.37 

16 

3  34  42.67 

42.03 

•I-I9  16   7.5 

5.3 

9.918 

+34.04 

-3  49.23 

15  50.86 

I   7.34 

3  38  31.93 

17 

3  38  40.95 

40.32 

-t-19  29  35.3 

33.2 

9.941     <f33.n| 

-3  47.51 

15  50.68 

1    7.42 

3  42  28.49 

KOTik^Vior  BMM  time  Interrai  of  aemidiameter  paaainji  Meridian,  aahtnot  0*  J8  firom  the  aidOTeal  iaterraL 
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SOLAR  EPHEMERIS,  1893. 


FOR  WASHINGTON  MEAN  AND  APPABBNT  NOON. 


Date. 


May  17 
18 
19 
20 
21 

22 
23 
24 
25 

26 

87 

28 
29 
30 
31 

June  I 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent  Sight 
Asoension. 


Meui  Koon. 


h    m     8 
3  38  40.95 

3  42  39.78 

3  46  39.14 

3  50  39.05 

3  54  39.47 

3  58  40.4 1 

4  241.84 
4  6  43.78 
4  10  46.19 
4  14  49.08 

4  18  52.43 
4  22  56.25 
4  27  0.49 
4  31  5.16 
4  35  10.27 

4  39  15.79 
4  43  21 .68 
4  47  28.01 
4  51  34.G7 
4  55  41.60 

4  59  49.05 

5  3  56.73 
5  8  4.72 
5  12  12.96 
5  16  21.45 

5  20  30.20 
5  24  39.15 
5  28  48.27 
5  32  57.53 
5  37  6.93 

5  41  16.42 
5  45  25.98 
5  49  35.58 
5  53  45.20 

5  57  54.81 

6  2  4.38 
6  6  13  88 
6  l0  2;Ut 
6  14  32.64 
6  18  41.83 

6  22  50.89 
6  26  59.77 
6  31  8.47 
6  35  16.96 
6  39  25.24 

6  43  33.27 


App. 
Noon. 


Apparent 
DeoUnatlon. 


KeanNoon. 


6  47  41.04     41.72 


40.32 
39.16 
38.52 
38.44 
38.87 

39.82 
41.26 
43.22 
45.65 
48.56 

51.92 

55.75 

0.02 

4.72 

9.85 

15.39 
21.33 
27.66 
34.34 
41.40 

48.79 
56.51 
4.53 
12.80 
21.34 

30.11 
39.10 
48.25 
57.56 
6.98 

16.51 
26.11 
35.75 
45.40 
55.04 

4.65 
14.20 
23.66 
33.03 
42.26 

51.35 
60.28 
8.99 
17.53 
25.83 

33.90 


+19  20  35.3 
19  42  43.2 

19  55  31.0 

20  7  58.3 
20  20  4.9 

+20  31  50.6 
20  43  15.1 

20  54  18.2 

21  4-59.7 
21  15  19.4 

+21  25  17.0 
21  34  52.4 
21  44  5.5 

21  52  55.9 

22  123.6 

+22  9  28.3 
22  17  10.0 
22  24  28.4 
22  31  23.4 
22  37  54.9 

+22  44  2.7 
22  49  46.5 

22  55  6.4 

23  0  2.1 
23  4  33.7 

+23  8  40.9 
23  12  23.5 
23  15  41.6 
23  18  35.2 
23  21  3.8 

+23  23  8.0 
23  24  47.3 
23  26  1.7 
23  2651.4 
23  27  16.1 

+23  27  16.0 
23  26  51.2 
23  26  1.5 
23  24  47.1 
23  23  6.0 

+23  21  4.2 
23  18  36.0 
23  15  43.1 
23  12  25.9 
23  8  44.3 


App. 
Noon. 


+23 

+23 


4  38.5 
0    8.0 


Hourly 
Motion. 


Bight 
Aooen. 


33.2 
41.2 
29.0 
66.4 
3.1 

48.8 
13.6 
16.7 
58.2 
18.0 

16.7 
51.2 
4.5 
54.9 
22.7 

27.6 
9.3 
27.8 
22.9 
54.5 

2.2 

46.2 

6.1 

2.0 

33.5 

40.8 
23.4 
41.5 
35.2 
3.8 

8.0 
47.3 

1.7 
51.4 
16.1 

16.0 

51.2 

1.4 

46.9 

7.8 

4.0 
35.6 
42.7 
25.5 
43.8 

37.9 

7.9 


8 

9.941 
9.964 
9.988 
0.006 
0.099 

O.OfiO 
0.071 
0.091 
O.IU 
0.131 

0.150 
0.169 
0.187 
0.905 
0.1 


Dedi- 
nation. 


0.! 

0.955 

0.971 

0.986 

0.999 

0.313 

0.; 

0.! 

0.349 

0.390 

0.368 
0.377 
0.383 
0.389 
0.394 

0.397 
0.399 
0.400 
0.401 
0.400 

0.397 
0.394 
0.391 
0.386 
0.380 

0.373 
0.366 
0.358 
0.349 
0.340 


+33.99 
39.39 
31.65 
30.68 
90.81 

+98.93 
98.04 
97.15 
96.95 
95.33 

494.41 
93.48 
99.54 
91.60 
90.64 

+19.68 
18.79 
17.75 
16.77 
15.79 

+14.80 
13.80 
19.80 
11.79 
10.78 

+  9.77 
8.75 
7.79 
6.70 
5.65 

+  4.69 
3.58 
9.55 

i.sa 

+  0.48 

-0.55 
1.58 
9.61 
3.65 
4.68 

-  5.70 
6.79 
7.74 
8.76 
9.77 

-10.78 


Boiuition 
ofTime 

for 
Apimnnt 

MOOKk. 


0.399 

0.318!  -11.77; 


m     a 
-3  47.51 

3  45.24 

3  42.43 

3  39.10 

3  35.23 

-^30.84 
3  25.97 
3  20.59 
3  14.74 
3   8.41 

-3  1.62 
2  54.37 
2  46.68 
2  38.55 
2  30.01 

-2  21.05 
2  11.69 
2  1.95 
151.84 
I  41.38 

-1  30.58 
1  19.45 
1  8.03 
0  50.34 
0  44.39 

-0  32.22 

0  19.82 

-0   7.25 

+0   5.46 

0  18.29 

+0  31.22 
0  44.22 

0  57.27 

1  10.33 
123.38 

+1  36.40 

1  49.35 

2  2.22 
2  14.99 
2  27.62 

+2  40.12 

2  52.44 

3  4.58 
3  16.53 
3  28.25 

+3  39.72 
+3  50.95 


Semi- 
diameter 

at 
Apparent 


6  5o!68 
5  50.50 

5  50.32 

6  50.14 
5  49.97 

5  49.80 

6  49.64 
5  49.48 
5  49.32 

5  49.16 

6  49.01 

5  48.87 
5  48.72 
5  48.58 

5  48.44 

6  48.30 
5  48.17 
5  48.04 
5  47.91 
5  47.78 

5  47.66 

6  47.54 
5  47.42 
5  47.32 
5  47.22 

5  47.12 
5  47.02 
5  46.93 
5  46.85 
5  40.77 

5  46.70 
5  46.64 
5  46.58 
5  46.52 
5  46.47 

5  46.43 
5  46.38 
5  46.35 
5  46.31 
5  46.28 

5  46.26 
5  46.24 
5  46.22 
5  46.20 
5  46.19 

5  40.18 
5  40.17 


Sidez«al 
Time  of 
Semld. 

Poaains 
MoTid. 


m 


a 
7.42 

7.50 

7.67 

7.65 

7.72 

7.80 
7.87 
7.94 
8.01 
8.08 

8.14 
8.21 

8.27 
8.33 
6.39 

8.45 
8.50 
8.55 
8.60 
6.65 

6.60 
8.73 
8.77 
8.80 
8.83 

8.86 
8.88 
8.90 
8.92 
8.93 

8.95 
8.96 
8.97 
8.97 
8.97 

8.97 
8.96 
8.95 
8.94 

8.92 

8.90 

8.88 
8.85 
8.82 
8.79 

8.75 
8.71 


Siderml 

Time 

of 


Koon. 


h  m     a 
3  42  28.40 

3  46  25.04 

3  60  21.60 

3  64  18.16 

3  58  14.72 

4  9  11.27 
4  6  7.83 
4  10  4.39 
4  14  0.95 
4  17  57.50 

4  21  54.06 
4  25  50.62 
4  29  47.18 
4  33  43.74 
4  37  40.29 

4  41  36.85 
4  45  33.41 
4  49  29.97 
4  53  26.53 

4  57  23.09 

5  1  19.65 
5  6  16.20 
5  9  12.76 
5  13  9.32 
5  17  5.68 

5  21  2.44 
5  24  59.00 
5  28  55.55 
5  32  52.11 
5  36  48.67 

5  40  45.23 
5  44  41.79 
5  48  38.35 
5  52  34.91 

5  56  31.47 

6  0  26.03 
6  4  24.58 
6  8  21.14 
6  12  17.70 
6  16  14.26 

6  20  10.82 
6  24  7.38 
6  28  3.94 
6  32  0.50 
6  35  57.05 

6  39  53.61 
6  43  50.17 


2X0Ttt.~For  moan  time  interral  of  aemidiameter  paaaing  meridian,  aabtraot  0".19  fh>m  the  aideraal  interral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Dikto. 

Apparwii  Bight 
AMMoaioii. 

Appuvnt 
Deounalioiu 

Hourly 
Motion. 

Bonatian 

of  Time 

for 

JNoon. 

Semi- 
diameter 

Sldera*! 
Time  of 

Semld. 
Paasing 

Herid: 

SUeieal 
Time 

of 
Mean 
Koon. 

HeanKoon. 

App. 
Koon. 

KmoKood. 

App. 
Noon. 

Bight 
Asoen. 

Deoli- 
nation. 

Jaly   1 

li    m    ■ 
6  43  33.97 

33.90 

O          *       01 

-1-23    4  38.5 

** 
37.9 

8 

10.aBQ 

-10.78 

m     8 
+3  39.72 

15  46.18 

m    8 
1    8.75 

b   m     8 
6  39  53.61 

2 

6  47  41.04 

41.72 

23  0  ao 

7.9 

10.316 

11.77 

3  50.95 

15  46.17 

1    8.71 

6  43  50.17 

3 

6  51  48.56 

49.24 

22  55  14.5 

13.7 

10.300 

19.75 

4    1.88 

15  46.16 

1   8.67 

6  47  46.73 

4 

6  55  55.78 

56.49 

22  49  56.4 

55.6 

10.fiM 

13.74 

4  12.54 

15  46.16 

1   8.63 

6  51  43.29 

5 

7    0   2.69 

3.43 

22  44  14.8 

13.7 

10.961 

14.73 

4  22.90 

15  46.17 

1    8.58 

6  55  39.85 

6 

7   4    9.26 

10.04 

+22  38   9.3 

8.2 

10.960 

-15.71 

+4  32.91 

15  46.18 

1   8.53 

6  59  36.41 

7 

7    8  15.49 

16.30 

22  31  40.2 

38.9 

10.951 

16.09 

4  42.59 

15  46.19 

1   8.48 

7    3  32.97 

8 

7  12  21.36 

22.18 

22  24  47.8 

46.3 

10.936 

17.66 

4  51.90 

15  46.21 

1   8.42 

7    7  29..=i2 

9 

7  16  26.83 

27.69 

92  17  32.0 

30.2 

10.919 

16.63 

5   0.81 

16  46.23 

1    8.37 

7  1 1  26.08  ■ 

10 

7  20  31.90 

32.78 

22   9  53.2 

51.4 

10.909 

19.59 

5   9.33 

15  46.26 

1    8.31 

7  15  22.64 

11 

7  94  36.55 

37.45 

+22    1  51.5 

49.7 

10.164 

-90.55 

+5  17.41 

16  46.29 

1    8.25 

7  19  19.20 

12 

7  28  40.76 

41.67 

21  53  26.7 

24.7 

10.105 

91.49 

5  25.06 

15  40.:)3 

1    8.18 

7  93  15.76 

13 

7  32  44.51 

45.44 

21  44  39.8 

37.7 

10.145 

99.49 

5  32.26 

15  46.38 

1    8.12 

7  9719.31 

14 

7  36  47.76 

48.72 

21  35  30.3 

28.1 

10.195 

99.35 

5  :)8.95 

15  46.43 

1   8.05 

7  31    8.87 

15 

7  40  50.52 

51.48 

2195  58.7 

56.5 

10.104 

94.97 

5  45.14 

15  46.48 

1    7.98 

7  35   5.43 

16 

7  44  52.76 

53.73 

+21  16   5.2 

2.9 

10.069 

-95.18 

+5  50.82 

15  46.55 

1    7.90 

7  39    1.99 

17 

7  48  54.48 

55.47 

91    5  50.3 

47.7 

10.050 

90.07 

5  55.98 

15  46.62 

1    7.83 

7  49  58.55 

18 

7  59  55.64 

56.64 

90  55  13.7 

11.1 

10.036 

90.95 

6   0.58 

15  46.69 

1    7.75 

7  46  55.10 

19 

7  56  56.23 

57.25 

20  44  16.0 

13.2 

10.014 

97.63 

6    4.63 

15  46.77 

1    7.67 

7  50  51 .69 

20 

8   0  56.27 

57.29 

20  32  57.4 

54.4 

9.B66 

96.70 

6    8.09 

15  46.85 

1    7.59 

7  54  48.99 

91 

8    4  55.73 

56.76 

+20  21  18.1 

15.1 

9.964 

-99.56 

46  10.99 

15  46.93 

1    7.51 

7  58  44.78 

99 

8   8  54.58 

55.61 

20   918.4 

15.3 

0.940 

30.40 

6  13.29 

15  47.02 

1   7.43 

'  6   9  41.33 

93 

8  19  59.85 

53.88 

19  56  58.5 

55.4 

0.915 

31.93 

6  15.00 

15  47.12 

1   7.35 

8   6  37.89 

94 

8  16  50.53 

51.56 

19  44  18.8 

15.5 

0.890 

39.06 

6  16.10 

15  47.22 

1    7.27 

8  10  34.45 

25 

8  90  47.60 

48.63 

19  31  19.4 

16.1 

9.605 

39.67 

6  16.62 

15  47.32 

1    7.19 

8  14  31.01 

26 

8  24  41.06 

45.10 

+19  17  60.7 

57.3 

0.640 

-33.67 

46  16.53 

15  47.43 

1   7.10 

8  16  97.57 

97 

8  28  39.93 

40.96 

19   4  23.0 

19.4 

0.614 

34.46 

6  1.5.84 

15  47.54 

1   7.02 

8  92  24.12 

98 

8  32  35.19 

36.21 

18  50  26.4 

22.7 

0.780 

35.94 

6  14.53 

15  47.65 

1   6.93 

8  96  20.68 

99 

8  36  29.85 

30.86 

18  36  11.1 

7.4 

0.704 

36.01 

6  12.63 

15  47.76 

1   6.85 

8  30  17.24 

30 

8  40  23.91 

24.91 

18  21  37.5 

33.8 

9.739 

36.78 

6  10.16 

15  47.88 

1   6.76 

8  34  13.79 

31 

8  44  17.38 

18.37 

+18   6  46.0 

42.2 

9.710 

-37.51 

+6   7.05 

15  48.00 

1   6.67 

8  38  10.35 

Aug.  1 

8  48  10.25 

11.23 

17  51  36.6 

32.8 

9.000 

36.95 

6    3.35 

15  48.12 

1   6.59 

8  42    6.91 

2 

8  52    2.53 

3.50 

17  36   9.7 

5.8 

9.065 

36.98 

5  59.09 

15  48.24 

1    6.60 

8  46    3.46 

3 

8  55  54.22 

55.18 

17  20  25.5 

21.6 

9.041 

39.69 

5  54.92 

15  48.37 

1    6.41 

8  50    0.02 

4 

8  59  45.34 

46.28 

17    4  24.4 

20.5 

9.617 

40.90 

6  48.77 

15  48.50 

1    6.33 

8  5:1  56.58 

5 

9    3  35.88 

36.80 

+16  48   6.5 

2.6 

9.503 

-41.06 

+6  42.77 

15  48.64 

1    6.24 

8  57  53.13 

6 

9   7  25.84 

26.73 

16  31  32.3 

28.4 

9.560 

41.76 

5  36.15 

15  48.78 

1   6.16 

9    1  49.69 

7 

9  11  15.23 

16.10 

16  14  42.0 

38.1 

9.545 

49.43 

6  28.98 

15  48.93 

1   6.07 

9    5  46.25 

8 

9  15    4.04 

4.89 

15  57  35.8 

32.0 

9.591 

43.07 

5  21.25 

15  49.08 

1   5.99 

9   9  42.80: 

9 

9  18  52.28 

53.11 

15  40  14.3 

10.5 

9.497 

43.71 

5  12.93 

15  49.23 

1    5.90 

9  13  39.36 

1 

10 

9  22  39.97 

40.77 

+15  22  37.6 

33.9 

9.474 

-44.34 

+5    4.05 

15  49.39 

1   6.82 

9  17  35.91 

11 

9  26  27.10 

27.87 

15   4  40.0 

42.3 

9.451 

44.94 

4  51.63 

15  40.55 

1   5.74 

9  21  32.47 

19 

9  30  13.66 

14.40 

14  46  39.8 

36.3 

9.49B 

45.54 

4  44.63 

16  49.72 

1    5.66 

9  25  29.03 

13 

9  33  59.67 

0.38 

14  28  19.4 

15.9 

9.405 

46.13 

4  34.09 

16  49.89 

1    5.56 

9  29  95.58 

14 

9  37  45.12 

45.80 

14    9  45.3 

41.9 

9.389 

46.70 

4  22.98 

15  50.07 

1   5.60 

9  33  92.14 

15 

9  4 1  30.04 

30.69 

+  13  50  57.7 

54.4 

9.300  1  -47.93 

+4  1 1 .35 

15.50.25 

1    6.42 

9  37  18.69 

16 

9  45  14.42 

15.04 

+13  31  56.8 

53.6 

9.338'  -47.80 

+3  50.17 

15  50.44 

1   5.36 

9  41  15.95 

ITo 

TB Varmman 

tim«int< 

irr^  of  aAmidii 

uneter  m 

laainff  m 

eridiAn. 

•ubtrmot  0*.l 

Ofkumihea 

ideraallat 

(etraL 

382 


SOLAR  EPHBMERIS,  1893. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Ascension. 

Apparent 
Decimation. 

Hourly 
Motion. 

Bqoation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
dlometer 

at 
Annamnt 

Sidereal 
Time  of 
Semid. 
Passing 
Merid: 

Sidereal 
Time 

or 

Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen. 

Decli- 
nation. 

A^ug.  16 

b    m     B 
9  45  14.42 

15.04 

0         /        /# 

-1-13  31  56.8 

5:1.6 

B 

9.338 

-47.80 

m     B 
+3  59.17 

15  50^44 

m     s 
1    5.35 

h  m     s 
9  41  15.25 

17 

9  48  58.27 

58.85 

13  12  43.1 

40.1 

9.316 

46.33 

3  46.4G 

15  50.63 

1   5.28 

9  45  11.81 

18 

9  52  41.60 

42.15 

12  53  16  9 

14.0 

9.994 

48.84 

3  33.24 

15  50.83 

1   5.21 

9  49    8.36 

19 

9  56  24.43 

24.94 

12  33  38.5 

35.9 

9.974 

49.34 

3  19.51 

15  51.03 

1    5.14 

9  53    4.92 

20 

10    0    6.76 

7.24 

12  13  48.4 

45.9 

9.S53 

49.83 

3    5.28 

15  51.23 

1    5.07 

9  57     1 .47 

21 

10    3  48.60 

49.04 

+  11  53  46.6 

44.2 

9.933 

-60.99 

+2  50.58 

15  51.43 

1    5.00 

10    0  58.03 

22 

10    7  29.99 

30.39 

1 1  33  33.7 

31.6 

9.914 

50.77 

2  35.40 

15  51.64 

1    4.94 

10    4  54.58 

23 

10  It  10.91 

11.27 

II  13   9.9 

8.0 

9.196 

51.99 

2  19.78 

15  51.a5 

1    4.87 

10    8  51.14 

24 

10  14  51.40 

51.72 

10  52  35.5 

33.7 

9.178 

51.65 

2    3.72 

15  52.06 

1    4.81 

10  12  47.69 

25 

10  18  31.46 

31.73 

10  31  50.8 

49.4 

9.161 

59.07 

1  47.22 

15  52.27 

1    4.75 

10  16  44.25 

26 

102211.12 

11.33 

+10  10  56.2 

55.0 

9.144 

-^.47 

+1  30.32 

15  52.49 

1    4.69 

10  20  40.80 

27 

10  25  50.40 

50.58 

9  49  52.0 

50.9 

9.199 

59.87 

1  13.07 

15  52.70 

1    4.64 

10  24  37.35 

28 

10  29  29.33 

29.47 

9  28  38.2 

37.4 

9.114 

53.90 

0  55.44 

15  52.92 

1    4.58 

10  28  33.91 

29 

10  33   7.91 

8.00 

9   7  15.5 

15.0 

9.100 

53.63 

0  37.47 

15  5:).U 

1   4.53 

10  32  30.46 

30 

10  36  46.15 

46.20 

8  45  43.8 

43.5 

9.087 

53.99 

0  19.16 

16  53.37 

1    4.48 

10  36  27.02 

31 

10  40  24.09 

24.09 

+  824    3.7 

3.7 

9.074 

-54.34 

+0    0.56 

15  53.59 

1    4.44 

10  40  23.57 

Sept.  1 

10  44    1.75 

1.71 

8   2  15.5 

15.8 

9.063 

54.68 

-0  18.36 

15  53.82 

1    4.39 

10  44  20.13 

2 

10  47  39.13 

39.04 

7  40  19.2 

19.9 

0.063 

54.99 

0  37.51 

15  54.05 

1    4.35 

10  48  16.68 

3 

10  51  16.27 

16.13 

7  18  15.5 

16.4 

9.043 

55.30 

0  56.93 

15  54.28 

1    4.31 

10  52  13.24 

4 

I0  54  5:).17 

52.98 

6  56   4.4 

6.5 

0.0S3 

55.60 

1  16.57 

15  54.51 

1    4.28 

10  56    9.79 

5 

10  6829.85 

29.61 

+  6  33  46.3 

47.9 

9.094 

-55.89 

-1  36.43 

16  54.74 

1    4.24 

11    0    6.34 

6 

11-  2   6.34 

6.05 

6  11  21.8 

23.7 

9.016 

56.15 

1  56.49 

15  54.98 

1   4.21 

11    4    2.90 

7 

11    6  42.64 

42.30 

5  48  50.8 

53.0 

9.009 

56.41 

2  16.75 

15  55.22 

1  4.19 

1 1    7  59.45 

8 

11    9  18.78 

18.39 

5  26  14.0 

16.6 

9.003 

56.65 

2  37.16 

15  55.46 

1   4.16 

11  11  56.01 

9 

11  12  54.77 

54.33 

5   3  31.6 

34.4 

8.997 

56.87 

2  57.72 

15  55.71 

1   4.14 

11  15  52.5G 

10 

II  16  30.61 

30.12 

+  4  40  44.0 

47.1 

8.990 

-67.06 

-3  18.42 

15  55.96 

1   4.12 

11  19  49.11 

11 

1 1  20    6.35 

6.80 

4  17  51.4 

54.9 

8.986 

57.98 

3  39.24 

15  56.21 

1   4.11 

1 1  23  45.67 

12 

11  2341.96 

41.36 

3  54  54.3 

58.2 

8.989 

57.46 

4    0.16 

15  56.47 

1   4.09 

1 1  27  42.22 

13 

II  27  17.50 

16.85 

3  31  53.2 

57.3 

8.979 

57.69 

4  21.19 

15  56.73 

1    4.08 

11  31  38.78 

14 

1 1  30  .52.96 

52.26 

3   8  46.2 

52.8 

8.977 

57.78 

4  42.26 

15  57.00 

1    4.07 

11  35  3.'>.33 

15 

1 1  34  28.37 

27.62 

+  2  45  39.8 

44.7 

8.97S 

-67.99 

-5    3.40 

15  57.26 

1    4.07 

11  39  31.88 

16 

1 1  38    3.74 

2.92 

2  22  28.2 

33.5 

8.974 

58.03 

5  24.59 

15  57.53 

1   4.06 

1 1  43  28.44 

17 

11  41  39.09 

38.23 

1  59  14.0 

19.6 

8.973 

58.14 

5  45.78 

15  57.80 

1    4.07 

1 1  47  24.99 

18 

11  45  14.44 

13.53 

1  35  57.4 

63.3 

8.973 

58  JM 

6   6.97 

15  58.07 

1    4.07 

11  51  21.54 

19 

1 1  48  49.82 

48.85 

1  12  38.7 

45.0 

8.976 

58.31 

628.16 

15  58.35 

1    4.08 

11  55  16.10 

20 

1 1  52  25.24 

24.22 

•1-  0  49  18.4 

25.1 

8.9n 

-M.40 

-6  49.28 

15  58.62 

1    4.09 

11  50  14.65 

21 

11  65  60.71 

59.64 

0  25  56.6 

63.6 

6.980 

58.43 

7  10.36 

15  58.89 

1    4.10 

12    3  11.21 

22 

1 1  59  36.25 

35.16 

+  02  33.8 

41.2 

8.984 

56.47 

7  31.33 

15  59.17 

1    4.12 

12    7    7.76 

23 

12    3  11.97 

10.79 

-  0  20  49.8 

42.1 

8.989 

58.49 

7  52.20 

15  59.44 

1   4.14 

12  11    4.31 

24 

12   6  47.78 

46.55 

0  44  13.8 

5.8 

8.996 

56.50 

8  12.94 

15  59.72 

1    4.16 

12  15    0.87 

25 

12  10  23.75 

22.47 

-  1    7  37.8 

29.5 

9.003 

-M.50 

-8  33.51 

15  59.99 

1    4.19 

12  18  67.42 

26 

12  13  59.89 

58.55 

130  61.7 

53.0 

9.011 

58.48 

8  53.93 

16    0.26 

1    4.22 

12  22  53.97 

27 

12  17  36.25 

34.86 

1  54  25.0 

16.1 

9.090 

58.45 

9  14.12 

16    0.54 

1    4.25 

12  26  50.53 

28 

12  21  12.84 

11.40 

2  17  47.6 

38.3 

9.090 

66.41 

9  34.08 

16    0.81 

1    4.28 

12  30  47.08 

29 

12  24  49.67 

48.16 

2  40  68.9 

59.2 

9.041 

58.36 

9  53.79 

16    1.08 

1    4.32 

12  34  43.63 

30 

12  28  26.79 

25.25 

-  3    4  28.7 

18.8 

9.063 

^56.98 

-10  13.22 

16    1.35 1   1    4.36 

12  38  40.19 

31 

12  32   4.20 

2.61 

-  3  27  46.7 

36.6 

9.066 

-68.90 

-10  32.37 

16    1.62 

'   1    4.40  < 

12  42  36.74 

Nora.— 'For 
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FOR  WASHINGTON  M£AN  AND  APPARENT  NOON. 

1 

Date. 

Apparent  Right 
Aaoeaaion. 

Apparent 

Hourly 
Motion. 

of  Time 
for 

Semi, 
diameter 

at 
Anjiarent 

Sidereal 
Time  of 
Semid. 
PaMinc 
Herid. 

8idenal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

jCean  Noon. 

App. 
Noon. 

Right 
Aaoen. 

OecU. 
nation. 

0«t.    1 

h    m    s 
12  32   4.90 

9.61 

O        /      /f 

-  3  97  46.7 

36.6 

8 

9.066 

It 
-66.90 

m     8 
-10  39.37 

16    l'.'69 

m    • 
1   4.40 

b  m     8 
19  49  :16.74 

9 

19  35  41.93 

40.99 

3  50  69.7 

59.1 

9.060 

68.00 

1051.19 

16    1.89 

1   4.45 

19  46  3:1.99 

3 

19  39  90.01 

18.39 

4  14  16.0 

5.9 

9.005 

57.99 

11    9.67 

16   9.16 

1   4.49 

i9  50  9*).H.5 

4 

19  49  58.45 

56.71 

4  37  96.5 

15.4 

9.110 

57.67 

1 1  97.78 

16   9.44 

1  4.55 

19  54  96.40 

5 

19  46  37.96 

35.47 

5   0  33.6 

99.3 

9.196 

57.73 

1 1  45.53 

16   9.71 

1  4.60 

19  56  99.!K> , 

6 

19  50  16.48 

14.64 

-  5  93  37.9 

95.6 

9.143 

-67.66 

-19    9.66 

16   9.98 

1   4.66 

13    9  19.51 

7 

19  53  56.10 

54.99 

5  46  36.7 

95.0 

9.161 

67.39 

19  19.78 

16   3.95 

1  4.79 

13    6  16.06 

6 

I9  57:i6.]7 

34.94 

6   9  31.9 

19.9 

9.160 

57.90 

19  36.98 

16   3.53 

1   4.78 

13  10  19.69 ' 

9 

13    1  16.68 

14.71 

6  39  99.9 

10.0 

9.J99 

56.96 

19  59.39 

16   3.80 

1   4.85 

13  14    9.17 

10 

13    4  57.66 

55.64 

6  54  67.3 

55.0 

9.918 

66.76 

13    7.90 

16   4.08 

1   4.99 

13  18    5.7.) 

II 

13    8  39.11 

37.06 

-  7  17  46.9 

34.5 

9.938 

-66.93 

-13  99.99 

16   4.36 

1  4.99 

13  99    9.98 

12 

1319  91.07 

18.97 

7  40  90.5 

7.7 

9.999 

66.96 

13  37.59 

16   4.64 

1  5.07 

13  95  58.8:1 

13 

13  16   3.54 

1.39 

8   9  47.6 

.34.6 

9.961 

66.09 

13  51.69 

16    4.99 

1   5.15 

13  99  55..3«) , 

14 

13  19  46.53 

44.34 

8  94  67.9 

54.8 

9.994 

66.69 

14    5.30 

16   5.90 

1  5.93 

13  33  51.94 

16 

13  93  30.06 

97.84 

8  47  90.8 

7.7 

9.997 

56.98 

14  18.98 

16    5.48 

1  5.31 

13  37  46.50 

16 

13  97  14.16 

11.90 

-  9   9  96.3 

19.9 

9.999 

-65.66 

-14  30.74 

16   5.76 

1  5.39 

13  41  45.05 

17 

13  30  58.83 

56.53 

9  31  99.7 

9.3 

9.974 

64.79 

14  49.64 

16   6.03 

1   5.48 

13  45  41.61 

18 

13  34  44.08 

41.75 

9  59  79.7 

50.1 

9.J09 

64.36 

14  5:1.94 

16   6.31 

1  5.57 

13  49  38.16 

19 

13  38  99.94 

97.58 

10  14  59.8 

30.3 

9.496 

93.98 

15    4.63 

16   6.60 

1  5.66 

13  53  34.71 

90 

13  49  16.41 

14.09 

10  36  93.0 

10.3 

9.498 

63.60 

15  14.79 

16   6.86 

1  5.76 

13  57  31.97 

91 

13  46   3.66 

1.13 

-10  57  45.4 

31.8 

9.479 

-63.19 

-15  94.13 

16   7.14 

1  5.85 

14    !  97.89 

99 

13  49  61.34 

48.87 

11  18  57.1 

43.5 

9.666 

fi9.n 

15  39.99 

16   7.41 

1  5.95 

14    5  94.38 

93 

13  53  39.81 

37.31 

11  30  58.9 

44.4 

9.636 

69.34 

1541.01 

16   7.67 

1  6.05 

14    9  90.93 

94 

13  57  98.96 

96.43 

19   0  48.9 

35.9 

9.661 

51.88 

15  48.49 

16   7.94 

1  6.15 

14  13  17.49 

95 

14    1  18.83 

16.99 

19  91  98L5 

14.9 

9J94 

51.41 

15  55.11 

16   8.tI0 

1  6.95 

14  17  14.04 

96 

14    5   9.49 

6.85 

-19  41  56.7 

43.1 

9.6e 

-69.69 

-16    1.09 

16   8.46 

1  6.36 

14  91  10.60 

97 

14    8  60.78 

58.18 

13    1  73.9 

59.7 

9.657 

60.43 

16   6.99 

16   8.71 

1  6.47 

14  95    7.15 

98 

14  19  59.89 

60.98 

13  99  17.6 

4.1 

9.689 

49.0 

16  10.75 

16   8.97 

1  6.57 

14  99    3.71 

90 

14  16  45.78 

43.14 

13  41  69.3 

56.1 

9.791 

49.39 

16  14.49 

16   9.99 

1  6.6» 

14  33    0.97 

30 

14  90  39.43 

36.79 

14    148.1 

34.8 

9.764 

48.84 

16  17.31 

16   9.47 

1  6.80 

14  36  56.89 

31 

14  94  33.94 

31.98 

-14  91  13.6 

0.5 

9.786 

-48.V 

-16  19.38 

16   9.71 

1  6.91 

14  40  53..37 

Not.  I 

14  98  99.94 

96.56 

14  40  95.4 

19.4 

9.909 

47.70 

16  90.66 

16   9.95 

1  7.09 

14  44  49.93 

9 

14  3995.35 

99.67 

14  50  94.0 

11.1 

9.657 

47.16 

16  91.11 

16  10.90 

1  7.13 

14  48  46.49 

3 

14  36  99.31 

19.69 

15  17  67.0 

54.4 

9.690 

46.46 

1690.71 

16  10.43 

1  7.96 

14  59  43.04 

4 

14  40  90.10 

17.40 

15  36  34.0 

91.6 

9.987 

46.85 

16  19.49 

16  10.67 

1  7.37 

14  56  39.60 

5 

14  44  18.73 

16.03 

-15  54  46.6 

34.4 

9.988 

-45.« 

-16  17.49 

16  10.91 

1  7.49 

15   0  36.15 

0 

14  48ia9l 

15.51 

16  19  43.5 

31.4 

9.997 

44.63 

16  14.51 

16  11.14 

1  7.61 

15   4  39.71 

7 

14  39  18.54 

15.83 

16  30  94.0 

19.3 

10.933 

43^ 

16  10.75 

16  11.36 

1  7.73 

15  8  99.97 

6 

14  56  19.73 

17.03 

16  47  47.8 

36.4 

19.606 

43.14 

1«   6.19 

16  11.60 

1  7.85 

15  19  95.89 

9 

15   0  91.75 

19.05 

17   4  54.5 

43.9 

19.104 

49.49 

16   0.66 

16  11.83 

1  7.97 

15  16  92.38 

10 

15   4  94.63 

91.94 

-17  91  43.7 

39.6 

10.139 

-41.67 

-15  54.34 

16  19.06 

1  8.09 

15  90  18.93 

11 

16   8  98.34 

9&66 

17  38  15.0 

4.3 

10.174 

40.99 

15  47  90 

16  19.99 

1  8.90 

15  94  15.49 

19 

16  19  39.90 

30.94 

17  54  97.6 

17.1 

19.909 

49.16 

15  30.91 

16  19.51 

1  8.39 

15  98  19.05 

13 

16  16  38.99 

36.64 

18  10  91.5 

11.4 

10.943 

39.39 

15  30.30 

16  19.73 

1  8.44 

15  39    8.61 

14 

15  90  44.51 

41.88 

1895  56.9 

46.4 

1 

19.977 

36.64 

15  90.74 

16  19.95 

1  8.56 

15  36    5.16' 

16 

15  94  51.56 

48.96 

-18  41  11.4 

1.9 

1 

19.319    -97.79 

-15  10.95 

16  13.16 

1  8.68 

15  40     1.79  > 

16 

16  98  59.44 

'  56.85 

-18  55  66.5 

57.4 

10.946    -36.66 

-14  58.95 

16  13.38 

1  8.79 

15  43  58.98 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Aprnffent  Right 
Asoention. 

Apparent 
Declination. 

Honrly 
Motion. 

Bquation 
of  Time 

for 

Apparent 

Noon. 

Semi, 
diameter 

at 
Anparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Herid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

• 

App. 
Noon. 

lUgbt 
Aaoen. 

DeoU- 
nation. 

Nov.  1 6 

h    m     ■ 
15  28  69.44 

■ 
56.a5 

O        t       n 

-18  55  66.5 

If 
57.4 

8 

10.346 

-36.68 

m     8 
-14  58.95 

16  13!38 

m     8 
1    8.79 

h  m     8 
15  43  58.28 

17 

15  33    8.12 

5.56 

19  10  41.3 

32.5 

10.380 

36.09 

14  46.81 

16  13.59 

1    8.91 

15  47  54.8:) 

18 

15  37  17.62 

15.09 

19  24  55.6 

47.1 

10.413 

35.16 

14  33.87 

16  13.80 

1    9.02 

15  51  51.39 

19 

15  4127.92 

25.43 

19  38  48.4 

40.3 

10.447 

34.96 

14  20.14 

16  14.00 

1    9.13 

15  55  47.95' 

20 

15  45  39.02 

36.56 

19  52  20.0 

12.1 

J0.4d0 

33.36 

14    5.61 

16  14.20 

1    9.24 

15  59  44.51  ' 

21 

15  49  50.92 

48.50 

-20    5  29.7 

22.3 

10.513 

-39.45 

-13  50.32 

16  14.38 

1    9.35 

16    3  41.06 

22 

15  54    3.60 

1.22 

20  18  17.5 

10.4 

10.646 

31.59 

13  34.15 

16  14.57 

1    9.46 

16    7  37.G2 

23 

15  58  17.07 

14.73 

20  30  42.6 

35.8 

10.578 

30.56 

13  17.25 

16  14.76 

1    9.57 

16  11  34.18 

24 

16    2  31.29 

28.98 

20  42  45.1 

38.7 

10.610 

99.63 

12  59.58 

16  14.94 

1    9.67 

16  15  :M).74 

25 

16    6  46.28 

44.02 

20  54  24.4 

18.4 

10  649 

98.66 

1241.16 

16  15.11 

1    9.78 

16  19  27.211 1 

1 

26 

16  10  62.01 

59.82 

-21    5  40.4 

34.8 

10.679 

-97.67 

-12  21.98 

16  15.28 

1    9.88 

16  2:i  23.85  > 

27 

16  15  18.49 

16.34 

21  16  32.6 

27.1 

10.709 

96.68 

12    2.06 

16  15.44 

1    9.97 

16  27  20.41 

28 

16  19  35.69 

33.60 

21  26  60.7 

55.8 

10.739 

95.67 

11  41.42 

16  15.60 

1  10.07 

16  31  16.97 

29 

16  23  53.59 

51.57 

21  37    4.6 

0.0 

10.761 

94.65 

1 1  20.07 

16  15.75 

1  10.16 

16  35  13.53. 

30 

16  28  12.19 

10.24 

21  46  43.8 

39.6 

10.790 

93.69 

10  58.04 

16  15.89 

1  10.25 

16  39  10.09 

Dec.    1 

16  32  31.45 

29.56 

-21  55  58.0 

54.0 

10.617 

-99.59 

-10  35.33 

16  16.04 

1  10.34 

16  43    6.64 

2 

16  36  51.36 

49.52 

22    4  47.0 

43.3 

10.643 

91.59 

10  11.97 

16  16.18 

1  10.42 

16  47    3.20 

3 

16  41  11.90 

10.13 

22  13  10.3 

7.0 

10  880 

90.45 

9  47.99 

16  16.31 

1  10.50 

16  50  59.76 

4 

16  45  33.03 

31.33 

22  21    8.0 

4.9 

10.804 

19.37 

9  23.41 

16  16.45 

1  10.57 

16  54  56.32  . 

1 

5 

16  49  54.74 

53.12 

22  28  40.0 

37.3 

10.916 

18.97 

8  58.26 

16  16.58 

1  10.65 

16  58  52.88 

1 

6 

16  54  16.99 

15.43 

-22  35  44.7 

42.3 

10.938 

-17.17 

-  8  32.56 

16  16.70 

1  10.72 

17   2  49.43 

7 

16  58  39.75 

38.29 

22  42  23.3 

21.1 

10.990 

16.06 

8   6.35 

16  16.82 

1  10.78 

17    6  45.99 

8 

17    3    3.00 

1.59 

22  48  35.2 

33.3 

10.978 

14.94 

7  39.66 

16  16.94 

1  10.85 

17  10  42.55 

9 

17    7  26.69 

25.36 

22  54  20.1 

18.4 

10.996 

13.81 

7  12.54 

16  17.06 

1  10.90 

17  14  39.11 

10 

17  II  50.79 

49.56 

22  59  37.7 

36.3 

11.013 

19.67 

6  44.98 

16  17.17 

1  10.96 

17  18  .35.67 

11 

17  16  15.27 

14.11 

-23    4  28.0 

26.8 

11.097 

-11.53 

-  6  17.05 

16  17.28 

1  11.01 

17  22  32.23 

12 

17  20  40.10 

39.02 

23    8  50.8 

49.8 

11.041 

10.37 

5  48.77 

16  17.38 

1  11.06 

17  26  28.79 

13 

17  25    5.24 

4.25 

23  12  45.8 

45.1 

11.054 

9SH 

5  20.20 

16  17.48 

1  li.lO 

17  30  25.35 

14 

17  29  30.65 

29.76 

23  16  13.1 

12.4 

11.064 

8.06 

4  51.33 

16  17.58 

1  il.14 

17  34  21.91 

15 

17  33  56.30 

55.49 

23  19  12.5 

12.0 

11.073 

6.90 

4  22.22 

16  17.67 

1  11.17 

17  .38  18.46 

16 

17  38  22.16 

21.45 

-23  21  43.8 

43.6 

11.061 

-6.73 

-  3  52.91 

16  17.76 

1  11.20 

17  42  15.02 

17 

17  42  48.20 

47.57 

23  23  47. 1 

46.9 

11.087 

4.56 

3  23.42 

16  17.85 

1  11.32 

17  46  11.58 

18 

17  47  14.37 

13.84 

23  25  22.3 

22.1 

11.00S 

3.36 

2  53.80 

16  17.92 

1  11.24 

17  50    8.14 

19 

17  51  40.66 

40.22 

23  26  29.3 

29.2 

11.097 

9.91 

2  24.06 

16  17.99 

1  11.25 

17  54    4.70 

90 

17  56    7.03 

6.68 

23  27   8.0 

7.9 

11.099 

-  1.03 

1  54.24 

16  18.05 

1  11.27 

17  58    1.26 

21 

18   0  33.45 

33.19 

-23  27  18.6 

18.5 

11.101 

+  0.14 

-  1  24.37 

16  18.11 

1  11.27 

16    1  57.82 

22 

18   4  59.88 

59.71 

23  27    0.8 

0.8 

11.101 

1.39 

0  54.49 

16  18.17 

1  11.28 

18    5  54.38 

23 

18   9  26.30 

26.23 

23  26  14.8 

14.8 

11.100 

9.50 

-  0  24.61 

16  18.22 

1  11.27 

18   950.94 

24 

18  13  52.68 

62.70 

23  25    1.1 

1.1 

11.097 

3.67 

+  0    5.21 

16  18.26 

1  11.27 

18  13  47.50 

25 

18  18  19.00 

19.11 

23  23  18.2 

18.2 

11.094 

4.85 

0  34.98 

16  18.29 

1  11.26 

18  17  44.05 

26 

18  22  45.21 

45.41 

-23  21    7.6 

7.4 

11.089 

+  6.09 

+  1    4.65 

16  18.31 

1  11.24 

18  21  40.61 

27 

18  27  11.28 

11.57 

23  18  28.9 

28.7 

11.083 

7.19 

1  34.17 

16  18.33 

1  11.21 

18  25  37.17 

28 

18  31  37.20 

37.!>8 

23  15  22.2 

21.9 

11.076 

8.35 

2   3.54 

16  18.35 

1  11.18 

18  29  33.73 

29 

18  36    2.93 

3.41 

23  1 1  47.4 

47.0 

11.067 

9.58 

2  32.72 

16  18.36 

1  11.15 

18  33  30.29 

30 

18  40  28.43 

28.99 

23    7  44.9 

1 

44.4 

11.056 

10.68 

3    1.67 

16  18.37 

1  11.12 

18  37  26.85 

31 

18  44  53.67 

.54.32 

-23    3  14.6 

13.8 

11.045,  +11.83 

+  3  30.36 

16  18.37 

1  11.08 

18  41  93.41 

32 

18  49  IH.63' 

19.37 

-22  58  16.8 

15.9 

11.033*  +19.96 

+  3  58.77 

16  18.36 

1  11.04 

18  45  19.97 

Non.-  For  mean  time  interral  of  eemidiameter  passing  meridian,  snbtraot  0«.19  from  the  sidereal  lalerTal. 
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AT  TBANBIT  OF  MOON'S  CENTRE  OVER  THE  HRRrDIAN  OF  WASHINGTON. 

DOe. 

MMoTime 

of 

TnoaHt. 

Dlfllfor 
iHoor 

of 
Long. 

Ajoenalon 

of 

Centre. 

BIAfor 
IHour 

of 
Long. 

Geooentrie 

of 
Centre. 

Difffor 
IHoor 

of 
Long. 

Sid.  Time 

ofSemid. 

Pauing 

Heridien. 

Oeoeentric 

Semi- 
diameter. 

Horixontel 
PanOlex. 

Bright 
Umbs. 

1 

h    m 

m 

h  m    • 

8 

Q       t       t* 

ti 

• 

«     /« 

#     » 

1 

Jan.   0 

10  38.50 

9.aBe 

52235.48 

171.00 

-1-26  48  67.6 

•f909.7 

77.43 

16  9»A 

60  24.5 

I.      N. 

1 

11  43.67 

t.7l9 

6  3152.55 

173.06 

274139.8 

-  30.4 

77.67 

16  24.3 

60    6.1 

I.      N.     1 

2 

12  47.56 

9.690 

7  39  53.27 

166.73 

2627   4.2 

-335.1 

75.93 

16  15.1 

59  32.4 

II.  N. 

3 

13  47.31 

9.sn 

8  43  44.53 

159.07 

232158.6 

-577.? 

72.86 

16   2.6 

58  46.7 

11.      S. 

4 

14  41.60 

9.146 

9  42   7.53 

130.06 

18  55   8.4 

-743.5 

69.41 

15  48.5 

57  54.4 

11.    s.: 

5 

15  30.64 

1.048 

10  3514.46 

196.00 

•I-I33622.1 

-830.0 

66.30 

15a3.9 

57    0.6 

II.      s. 

6 

16  15.48 

1.800 

1124   8.65 

118.10 

7  50  19.9 

-889.5 

63.93 

15  19.9 

56    9.7 

II.     s. 

7 

16  57.46 

1.700 

1210  11.03 

119.71 

+  15523.5 

—886.6 

62.46 

15   7.9 

55  25.5 

11.     s. 

8 

17  37.94 

1.879 

12  54  43.04 

110.53 

-  3  55   0.2 

-861.9 

61.86 

14  58.3 

54  50.4 

li.     s. 

9 

18  18.19 

1.687 

13  39   0.95 

111.45 

-9  30  18.1 

-811.4 

62.13 

14  51.7 

54  25.9 

II.     s. 

10 

18  59.35 

1.748 

14  24  14.39 

115.11 

-14  4053.3 

-737.4 

6.^14 

14  48.0 

54  12.3 

II.     s. 

11 

19  42.46 

1.849 

151124.50 

191.07 

•19  16  32.0 

-635.7 

64.76 

14  47.2 

54    9.5 

11.     s. 

12 

20  28.29 

1.079 

16    1  18.50 

198.50 

-23   523.7 

-509.6 

66.74 

14  49.2 

54  16.7 

11.     s. 

13 

21  17.23 

9.198 

1654  19.43 

136.30 

-25  53  53.4 

-333.0 

68.72 

14  53.5 

54  32.5 

11.     s. 

14 

22    9.05 

9.907 

175013.43 

140.79 

-27  27  58.7 

-131.6 

70.29 

14  59.8 

54  55.4 

II.  N. 

15 

23    2.79 

9.960 

1848   3.57 

145.83 

-27  36    1.6 

4-03.8 

71.01 

15   7.3 

55  23.5 

11.  N. 

16 

23  57.00 

9.946 

194621.31 

145.00 

-26  12  20.4 

393.6 

70.79 

15  15.7 

55  54.2 

II.  N. 

18 

0  50.17 

9.177 

20  43  36.74 

140.85 

-23  10  25.1 

536.6 

69.74 

15  24.5 

56  26.1 

I.      N. 

19 

1  41.31 

9.083 

2138  50.32 

135.18 

-19  7  30.3 

7164 

68.30 

15  32.9 

56  57.1 

I.          S. 

20 

2  30.19 

1.006 

223147.84 

198.80 

-13  52   0.6 

853.6 

66.91 

16  40.9 

67  26.7 

I.          S. 

21 

3  17.26 

1.096 

23  22  56.24 

196.90 

-  75041.6 

4-0459 

66.05 

15  48.4 

57  54.0 

I.        s. 

22 

4    3.45 

1.099 

0  13  11.49 

196.51 

-  1  21  55.6 

901.1 

65.90 

15  56.1 

6818.9 

I.        s. 

23 

4  49.97 

1.064 

1    3  46.77 

198.09 

+  515  34.7 

S88.3 

66.65 

16    1.3 

6841.4 

I.        s. 

24 

5  38.17 

9.063 

156   3.81 

133.07 

1142  2.9 

034.4 

68.25 

16   6.7 

59    1.0 

I.        s. 

25 

6  29.40 

9.911 

25122.45 

14303 

173523.1 

891.5 

70.60 

16  11.0 

59  16.9 

I.        s. 

26 

7  24.66 

9.308 

3  50  43.33 

153.83 

^22  30  25.0 

4-649.1 

73.29 

16  13.9 

69  27.9 

I.        s. 

27 

8  24.13 

9.563 

4  54  18.03 

163.58 

26   010.3 

396.4 

75.61 

16  16.1 

59  32.0 

I.        s. 

28 

9  26.68 

9.638 

6   0  57.79 

168.69 

27  40  54.8 

4-109.1 

76.74 

16  13.9 

60  27.5 

I.      N. 

29 

10  29.62 

9.609 

7   813.41 

166.41 

27  20  20.8 

-9096 

76.14 

16   9.8 

59  12.9 

I.      N. 

30 

II  30.68 

9.457 

813  11.42 

157.86 

25   3  30.0 

-479.7 

73.94 

16   3.0 

58  47.9 

I.      N. 

31 

12  27.23 

9.955 

9  1350.19 

145.43 

+21  1048.6 

-678.8 

70.94 

15  53.7 

58  13.8 

II.  N. 

Feb.    1 

13  18.86 

9.054 

10   9  33.00 

139.36 

16   957.0 

-814.9 

67.86 

15  42.7 

57  33.2 

II.      S. 

2 

14    6.07 

1.880 

11    0  50.25 

193.53 

1027  57.3 

-886.5 

65.27 

15  30.8 

56  49.5 

11.      S. 

3 

14  49.95 

1.775 

1 1  48  46.36 

116.68 

•f  4  27  19.5 

-009.3 

63.43 

15  19.0 

56   6.1 

IL      S. 

4 

15  31.72 

1.713 

1234:^6.22 

112.08 

-  1  34  33.3 

-804.7 

62.47 

15   8.2 

55  26.6 

11.      S., 

5 

16  12.63 

1.709 

13  10  34.05 

119.39 

-  7  24  17.7 

-640.7 

62.34 

14  69.4 

54  54.1 

II.     s. 

6 

16  53.83 

1.736 

14    4  49.36 

114.41 

-12  5054.0 

-770.1 

62.98 

14  52.9 

54  30.3 

II.     s. 

7 

17  36.37 

1.814 

14  51  25.06 

118.06 

-17  44    9.3 

^•689.5 

64.30 

14  49.3 

54  16.9 

11.     s. 

8 

18  21.11 

1.018 

1540  13.88 

196.38 

-21  53  19.4 

-968.0 

66.07 

14  48.7 

54  14.6 

11.     s.' 

9 

19    8.66 

9.0« 

16  3150.97 

139.76 

-25   6  25.8 

-409.1 

68.01 

14  51.0 

64  23.6 

11.     s. 

1 

10 

19  59.12 

9.158 

17  26  23.17 

130.60 

-27  10  30.5 

-913.3 

69.77 

14  56.4 

54  43.0 

II.     s. 

11 

20  51.90 

9.837 

182319.13 

144.48 

-27  53  17.3 

4-    3.1 

70.92 

15    4.2 

5611.6 

II.  N. 

12 

21  46.06 

9.960 

19  21  30.80 

146.87 

-27   6   2.8 

WI.O 

71.19 

15  13.8 

55  47.1 

11.  N. 

13 

22  40.01 

9.996   20  19  32.70 

143.76 

-24  46  34.8 

460.: 

70.60 

16  24.7 

56  26.9 

11.  N. 

14 

23  32.58 

9.161    21  16  12.38 

130.90 

-21    0  32.8 

"»-Bfi:i.9 

69.41 

15  35.8 

57   7.8 

ILN. 

25 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINOTON. 

Date. 

Mean  Time 

of 

Tnuiait. 

Diff.for 
IHoor 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Dtfflfor 
iHonr 

of 
Long. 

Qeooentrie 

Declination 

of 

Centre. 

Difillbr 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Bqoaterial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h   m    B 

8 

O       f       ti 

#/ 

s 

1     It 

1      u 

Feb.  14 

23  32.68 

9.151 

21  16  12.38 

138.99 

-21    0.')2.8 

+663.9 

69.41 

15  3.5.8 

57    7.8 

II.  N. 

16 

0  2:).  19 

9067 

2210  53.97 

134.99 

-16   0  32.7 

898.7 

68.06 

15  46.2 

57  46.4 

I.              S. 

17 

1  11.94 

9.000 

23   3  43.51 

130.90 

-10   3  56.3 

946.9 

67.02 

15  55.4 

58  20.1 

I.              S 

18 

1  59.50 

1.970 

23  5521.20 

198.30 

-  3  30  44.6 

1010.9 

66.59 

16   2.7 

58  46.7 

I.              S. 

19 

2  46.80 

1.96B 

0  46  49.29 

190.48 

4-3  17  39.3 

1091.6 

66.94 

16    7.8 

59    5.3 

I.              S. 

20 

3  35.35 

9.0S0 

139  21.21 

133.79 

+  95854.1 

+074.7 

68.14 

16  10.7 

59  15.7 

I.              S. 

81 

4  26.10 

9.178 

2  34  11.04 

140.67 

16  9  33.4 

808.4 

70.07 

16  11.6 

59  18.8 

I.              S. 

82 

5  20.13 

9.3M 

3  32  18.31 

148.99 

21  24  59.4 

608.9 

72.39 

16  10.7 

59  15.9 

I.              S. 

23 

6  17.80 

9.473 

4  34    4.71 

158.66 

2520  19.1 

468.7 

74.58 

16    8.5 

59    7,7 

I.              S. 

24 

7  18.42 

9.503 

5  38  47.95 

164.11 

27  33  42.6 

+108.6 

75.86 

16    4.9 

58  55.1 

I.              S. 

25 

8  20.08 

9.567 

6  44  34.79 

163.60 

•f27  52  2.3 

-100.6 

75.72 

16   0.5 

58  38.3 

1.      N. 

26 

9  20.34 

9.461 

7  48  56.54 

157.99 

26  15  53.2 

—373.8 

74.06 

15  54.8 

5817.3 

I.      N. 

27 

10  17.15 

9.9B0 

84951.14 

146.08 

22  59 :15.5 

-587.8 

71.43 

16  47.9 

57  62.4 

L      N. 

28 

II    9.60 

9.006 

9  46  23.53 

136.84 

182557.6 

-758.6 

68.56 

15  40.1 

57  23.3 

I.      N. 

Mar.  1 

1 1  57.86 

1.093 

103843.11 

196.15 

1259  53.0 

-880.9 

65.95 

15  31.4 

56  51.2 

I.      N. 

2 

12  42.72 

1.813 

1 1  27  38.79 

118.96 

+  7   4   8.3 

-009.7 

63.99 

15  22.1 

56  17.5 

11.  N.  S. 

3 

13  25.28 

1.740 

12  14  15.86 

114.69 

4  0  57  53.8 

-916.0 

62.81 

15  12.8 

5543.7 

11.      S. 

4 

14    6.67 

1.714 

1259  42.66 

113.07 

-  5   3   6.1 

-884.6 

62.43 

15   4.4 

55  12.4 

11.      S. 

5 

14  47.98 

1.739 

13  45  4.71 

114.10 

-10  4540.8 

-883.3 

62.79 

14  57.1 

54  45.8 

U.      S.i 

6 

15  30.21 

1.790 

14  3122.02 

117.63 

-1558  8.8 

-734.1 

63.84 

14  51.7 

54  25.9 

li.      S.I 

7 

16  14.21 

1.839 

15  1925.98 

190.97 

-202915.0 

-816.8 

65.42 

14  48.7 

54  14.6 

li.    s.: 

8 

17    0.61 

1.008 

16   954.19 

199.48 

-24   7  27.8 

-468.4 

67.22 

14  48.3 

54  13.3 

U.         S.! 

9 

17  49.67 

9.097 

17   3    1.96 

186.06 

-26  40  51.8 

-988.4 

68.98 

14  50.9 

54  23.0 

II.     s. 

10 

18  41.11 

9.104 

17  5833.71 

141JM 

-27  57  56.6 

-98.7 

70.32 

14  56.6 

54  4.3.9 

u.  N.  ; 

11 

19  34.14 

9.9n 

1855  40.82 

143.88 

-27  49  29.0 

+138L2 

70.96 

15    6.2 

55  IVi 

U.N. 

12 

20  27.59 

9.918 

1953  19.98 

143.36 

-26  10  47.8 

+8B8.6 

70.76 

15  16.2 

55  55.7 

11.  N. 

13 

21  20.31 

9.170 

20  50    1.48 

140.40 

-23   3  21.3 

674.1 

69.94 

15  29.0 

56  43.1 

11.  N. 

14 

22  11.59 

9.183 

2M522i)3 

136L84 

-1834  58.4 

781.1 

68.82 

15  42.7 

57  33.2 

11.  N. 

16 

23    1.29 

9.043 

223910.00 

138.70 

-125851.6 

811.9 

67.81 

15  66.2 

58  22.6 

I1.N. 

16 

23  49.89 

9.013 

233150.63 

130.98 

-6  3229.4 

1011.9 

67.31 

16   8.0 

59   6.2 

U.N. 

18 

0  3a27 

9.098 

024  17.86 

131.78 

4-  0  23  10.5 

+1056.3 

67.51 

16  17.2 

59  39.9 

I.           S. 

19 

1  27.56 

9.088 

1  17  30.81 

136.67 

724    7.7 

1097.3 

68.55 

16  22.9 

60   0.8 

I.          S. 

20 

2  laoo 

9.198 

2  13  8.47 

149.96 

14   3  44.9 

848.6 

70.34 

16  24.8 

60   7.7 

I.          S. 

21 

3  13.46 

9.349 

3  1 1  44.08 

150.88 

19  5338.9 

786.0 

72.61 

16  23.1 

60    1.1 

1.          S. 

22 

4  11.48 

9.487 

4  1351.63 

150.47 

24  25  37.4 

581.0 

74.78 

16  18.2 

59  43.5 

I.           S. 

23 

5  12.41 

9.S78 

618  54.01 

164.84 

+27  1531.5 

+909.4 

76.15 

16  11.2 

59  17.7 

I.           S. 

24 

6  14.45 

9.878 

625  2.84 

164.71 

28  852.8 

-16.7 

76.12 

16   2.8 

58  47.0 

1.      N. 

26 

7  15.14 

9.470 

72950.69 

168.36 

27   522.7 

-908.1 

74.56 

16  53.9 

58  14.3 

I.      N. 

26 

8  12.41 

9JB8 

831  12.88 

148.87 

24  1828.4 

-689.9 

71.96 

16  44.9 

57  41.0 

I.      N. 

27 

9    &97 

9.U0 

92810.20 

136.78 

20  951.2 

-708.9 

68.98 

15  35J9 

57    8.3 

1.      N.     i 

28 

9  53.84 

1.813 

102048.76 

188.78 

+15  3  7.3 

-880.6 

66.28 

15  27.4 

56  36.6 

I.      N.     1 

20 

10  38.89 

1.817 

II    9  66.61 

119.80 

9  1956.7 

-887.6 

64.15 

15  19.1 

56   6.6 

L      N. 

30 

1  i  21.49 

1.738 

115636.17 

114J8 

4-  31849.7 

-811.6 

62.79 

16  1 1.4 

55  38.2 

I.      N. 

31 

12    2.77 

1.707 

124156.07 

11948 

-  2  44  25.0 

-888.0 

62.33 

15   4.2 

56  11.7 

ILN. 

H.      Sj 

32 

12  43.79 

1.7171  1327    0.07 

113.96 

-  83569.2 

-868.0 

62.44 

14  57.8 

54  4&I 

MOON-CULMINATIONS,  1898. 
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AT  TRANSIT  OF  MOON'S  CEMTSE  OVEB  THE  MRRfPTAK  OF  WASHIM€rrON. 


Date. 

KoMiTbDO 
of 

Tniuii. 

DUtfor 
iHoar 

of 
Long. 

h    m 

m 

4pr.    1 

12  43.79 

1.717 

9 

13  26.56 

1.706 

3 

14    8.89 

1.647 

4 

14  54.42 

1.M7 

5 

15  42.43 

9.001 

6 

16  32.74 

9.137 

7 

17  24.67 

9.183 

8 

18  17.17 

9.184 

9 

19    9.17 

9.144 

10 

19  50.93 

9.08S 

11 

20  40.26 

9.088 

12 

91  37.52 

1.918 

13 

22  26.55 

9.009 

14 

23  M.45 

9.093 

l« 

0    5.51 

9.180 

17 

0  50.93 

9.349 

18 

1  58.41 

9.981 

19 

3    0.63 

9.849 

20 

4    4.77 

9.874 

21 

5    8.01 

9.S74 

22 

6    7.70 

9.368 

23 

7    2.46 

9.174 

24 

7  52.24 

1.981 

25 

8  37.90 

1.883 

26 

9  20.61 

1.736 

27 

10    1.68 

1.881 

28 

10  42.21 

1.689 

29 

11  23.28 

1.734 

30 

12    6.80 

1.819 

Mmj   1 

»2  50.46 

1.9tl 

2 

13  37.61 

9.017 

3 

14  27.16 

9.187 

4 

15  18.45 

9.189 

5 

16  10.42 

9.188 

6 

17    1.91 

9.198 

7 

17  92.06 

9.086 

8 

18  40.58 

1.980 

9 

19  27.74 

1.948 

10 

20  14.30 

1.949 

11 

21     1.39 

1.98» 

12 

21  50.35 

9.088 

13 

22  49.02 

9.986 

M 

23  39.40 

9.411 

16 

0  41.12 

9.884 

17 

1  46.60 

9.799 

Bight 

AHCwmion 

of 

ContVB. 

Diftfbr 
IHoar 

of 
Long. 

h   m     s 
1327   0.07 

8 

113.95 

14  1249.12 

116.98 

15   0  12.80 

191.08 

1549  48.60 

197.08 

164153.65 

138.30 

1736  17.18 

130.38 

183218.04 

141.99 

192853.32 

141.94 

2024  58.42 

138.86 

21  19  48.88 

136.97 

2213  13.27 

131.99 

23   533.69 

138.10 

23  57  39.40 

130.89 

050.38.16 

134.80 

1  45  46.67 

141.81 

244  17.19 

151.94 

3  46  52.63 

161.68 

4  53  12.27 

180.98 

6    128.04 

170.78 

7  8  49.21 

164.83 

812  36.90 

193.58 

9  1 1  27.43 

140.87 

10   519.40 

199.84 

1065   3.41 

190.14 

114151.13 

114.38 

1226  57.26 

111.04 

13  1 1  32.27 

111.79 

13  6639*68 

114.98 

14  4314.10 

J  18.87 

16  3157.38 

194.88 

162311.09 

131.99 

17  1648.68 

136.88 

181211.16 

138.78 

19   814.37 

138.88 

20   3  48.73 

137.31 

2068  2.80 

133J2 

21  60  38.29 

199.86 

224162.11 

196.88 

23  32  30.20 

198.79 

023  39.70 

199.85 

1  1641.93 

136.14 

213   3.18 

148.14 

313  56.33 

I80w43 

4  19  45.72 

178.18 

52922.13 

170.88 

Gooeontrlc 

DeoUsAtioD 

of 

Cenfere. 


"  8  35  59.2 
-14  3  11.7 
-1853  45.3 
-2255  24.2 
-23  55  55.6 

-2743  56.8 
-28  10  17.8 
-27  956.2 
-24  425.3.7 
-20  54  20.2 

-155341.9 

-  9  53  56.9 

-  31129.8 
+  353  6.0 

1054  27.7 

-1-172218.2 
2243  12.9 
262526.0 
28  641.3 
27  4139.4 

+2523  1.8 
21  34  40.6 
164248.2 
II  10  33.2 

4^  5  16  42.4 

-  04331.9 

-  637  6.0 
-121149.9 
-17  1533.2 
-213538.3 

-2469  9.0 
-271346.8 
-28  938.4 
-27  4041.6 
-254656.1 

-2233  1.3 
-18  734.2 
-12  4128.7 

-  62732i4 
•I-  0  1861.8 

-I-  7  18  I0i4 
14  4  50.8 
20  638k6 
244656.3 

-1-2732  10.5 


Diftlbr 
IHoar 

of 
Long. 

Sid.  Time 

ofSomid. 

PMsing 

Meridian. 

-863.5 

62.44 

-777.3 

63.30 

-878.8 

64.71 

-698.9 

66.42 

-366.0 

68.19 

-171.9 

69.57 

-I- 41.4 

70.34 

980.3 

70.37 

479.7 

69.73 

866.1 

68.75 

-MM  .7 

67.80 

888^ 

67.25 

1843.9 

67.38 

1088.0 

68.34 

1006.1 

70.15 

4808.1 

72.61 

808.8 

75.21 

410.8 

77.13 

-1-08.8 

77.66 

-919.7 

76.18 

-488.8 

73.43 

-860.6 

70.14 

-788.8 

67.07 

-864w5 

64.67 

-808.4 

62.88 

-807.4 

62.06 

-885.3 

62.02 

-868.9 

62.72 

-718t8 

64.02 

-884.8 

65.69 

-417.8 

67.42 

-241.5 

68.91 

-36.1 

60.84 

•(-170.1 

69.ifV 

387.6 

69.33 

4878.9 

68.31 

744.8 

67.25 

880.9 

66.63 

868.8 

66.44 

1841.3 

67.14 

41844.6 

68.80 

978.8 

71.33 

818.1 

74.39 

8683 

77.20 

4948.0 

78.77 

Qoocentrio 

Semi- 
diameter. 


I* 


4  57.8 
4  52.4 
4  48.6 
4  46.8 
4  46.7 

4  49.6 

4  66.2 

5  3.7 
5  15.0 
5  28.5 

5  43.6 

6  60.2 
613.9 
6  26.0 
6  34.3 

6  37.7 
6  36.0 
6  29i 
6  19.7 
6   7.5 

5  64.0 

6  41.9 

5  30.1 

6  19.7 
6  10.6 

6  3.0 
4  66.5 
4  61.5 
4  47.8 
4  46.5 

4  44.6 
4  46.7 

4  48.8 
4&4.*i 
6   2.9 

6  12.7 
596.6 

5  40.5 

6  66:6 
6  12.3 


62 
6  37.5 
6  43.7 
6  44.1 
6  38.7 


Bqoatorfal 

Horizontal 

Parallaz. 


54  48.1 
54  28.5 
54  14.3 
54    6.9 

64  7.6 

54  18.1 

54  38.6 

65  9.8 

55  51.1 

56  40.9 

57  36.6 

58  33.9 
6997.6 
60  19.3 
60  49.6 

60  55.0 
60  48.6 
60  96.0 
50  48.5 

59  4.1 

5916.7 
67  30.3 
56  47.9 

66  8.6 
56  35.2 

65  6.9 
54  43.6 
54  96.1 
64  11.9 
64   9.6 

53  50.8 
64    3.6 

54  16.2 
64  36.3 
56   4.0 

55  43.1 

56  30.6 

57  25.1 
56  98.8 
5992.1 

60  14.4 

60  8&.5 

61  17.0 
61  18.4 
6086L7 


Bright 
Liinos. 


II. 
ii. 
II. 
II. 


s. 
s. 
s. 
s. 


II.     s. 
II.     s. 

II.  N. 
U.N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
II.  N. 
II.  N. 
I.  S. 


i. 
I. 
I. 
I. 
I. 

I. 
I. 
I. 
I. 
I. 


S. 

s. 
s. 
s. 

N.S. 

N. 
N. 
N. 
N. 
N. 


I.  N. 
\.  N. 
I.      N. 

U.      S. 

II.      S. 

U.      S. 

II.     s. 
II.     s. 

U.N. 
U.N. 

ir.N. 

II.  N. 
II.  N. 
II.  N. 

ILN. 

II.  N. 

ILN. 

II.  S. 
I.  S. 

1.  S. 
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MOON-CULMINATIONS,  1893. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  BiERIDIAN  OP  WASHINGTON. 

Date. 

ICMoTime 

of 

Tnuisit. 

DiiUfor 
IHoar 

of 
Long. 

Hight 

ABoenaion 

of 

Centre. 

DiSfor 
iHoor 

of 
Long. 

Geooentrio 

Declination 

of 

Centre. 

Dlfffor 
IHoor 

of 
liong. 

Sid.  Time 

ofSemid. 

Paaaing 

KeridiM. 

Qeocentric 

Remi- 
diameter. 

Bqnatorial 

Hotiiontal 

PMnSIaz. 

Bright 
UmU. 

h    in 

m 

h  m     ■ 

8 

O       #       // 

u 

• 

/     II 

1      u 

May  17 

1  46.60 

9.779 

52922.13 

176.60 

+27  32  15.5 

+949.6 

78.77 

16  38.7 

60  68.7 

L             3. 

18 

2  52.97 

9.733 

6  39  51.85 

174.31 

28   3  55.6 

-  89.0 

78.29 

16  28.5 

60  91.9 

I.             S. 

19 

3  56.71 

9.500 

7  47  43.14 

168.09 

26  26   6.3 

-389.6 

75.89 

16  15.0 

.69  31.4 

I.      N. 

80 

4  55.36 

9.391 

8  50  28.04 

149.68 

23   2   7.5 

-617.0 

72.39 

15  59.7 

5835.5 

I.      N. 

21 

5  48.23 

9.069 

9  47  26.01 

136.57 

182241.4 

-768.1 

68.83 

15  44.5 

57  39.5 

I.      N. 

22 

6  36.02 

1.900 

10  39  17.37 

194.96 

+1256  4.0 

-«66.8 

65.81 

15  30.1 

56  47.0 

I.      N. 

23 

7  19.98 

1.771 

1 1  27  19.04 

116.47 

7   4  27.6 

-806.6 

63.62 

15  17.5 

56    0.6 

I.     N. 

24 

8     1.53 

1.099 

1212  55.57 

119.15 

+  1    4  31.1 

-80O.O 

62.36 

15    7.0 

55  21.7 

1.      N. 

25 

8  42.01 

1.680 

1257  27.07 

110.99 

-  4  50  45.7 

-879.8 

61.96 

14  58.5 

54  50.8 

I.      N. 

26 

9  22.60 

1.706 

1342   5.68 

119.68 

-10  30   5.3 

-619.3 

62.36 

14  52.1 

54  97.5 

I.      N. 

27 

10    4.35 

1.775 

1427  54.10 

116.79 

-15  42  22.9 

-737.3 

63.46 

14  47.7 

54  11.2 

I.      N. 

28 

10  48.09 

1.873 

15  15  42.73 

]9i.65 

-2015  49.1 

-694.5 

65.03 

14  45.1 

54    1.5 

I.      N. 

29 

1 1  34.37 

1.963 

16   6   3.28 

199.18 

-23  57  38.0 

-479.1 

66.79 

14  44.0 

63  67.6 

I.          8. 

30 

12  23.23 

9.080 

16  5859.47 

135.98 

-26  :)4  50.2 

-309.3 

68.41 

14  44.5 

53  59.8 

II.      S. 

31 

13  14.15 

9.161 

17  53  59.83 

139.99 

-27  55  59.2 

-100.4 

69.49 

14  46.7 

54    7.4 

II.      S. 

June  1 

14    6.08 

9.166 

18  50   0.58 

140.19 

-27  53  36.7 

+113.0 

69.76 

14  50.4 

54  21.1 

n.     S. 

2 

14  57.72 

9.190 

19  45  43.80 

137.94 

-26  26   6.4 

399.6 

69.26 

14  55.9 

54  41.4 

11.  N. 

3 

15  47.97 

9.065 

20  40    4.05 

133.53 

-23  37  56.7 

614.3 

68.17 

16    3.4 

55   8.6 

II.  N. 

4 

16  36.31 

1.973 

21  32  28.83 

198.67 

-1938  7.7 

679.9 

66.90 

15  12.7 

55  43.2 

II.  N. 

5 

17  22.82 

1.906 

2223   3.90 

194.61 

-14  38  2.6 

816.9 

65.87 

15  24.2 

56  25.0 

II.  N. 

6 

18    8.15 

1.876 

23  1227.49 

199.79 

-  850   3.5 

+919.0 

65.39 

15  37.3 

57  13.4 

U.N. 

7 

18  53.32 

1.896 

0    141.52 

193.93 

-  227  24.8 

987.7 

65.69 

15  51.7 

58   6.3 

II.  N. 

8 

19  39.64 

1.974 

0  52   4.65 

198.63 

+  4  14  42.1 

1014.7 

66.93 

16   6.7 

59    1.1 

11.  N. 

9 

20  28.59 

9.116 

145   6.44 

137.17 

10  57  6.9 

088.9 

69.19 

16  20.7 

59  53.1 

II.  N. 

10 

21  21.68 

9.316 

24217.50 

149.96 

17  14  31.6 

880.8 

72.16 

16  32.6 

60  36.8 

II.  N. 

It 

22  90.05 

9.547 

3  44  45.52 

163.14 

+22  34  28.9 

+697.9 

75.51 

16  40.7 

61    6.4 

II.  N. 

12 

23  23.69 

9.748 

45231.11 

174.87 

262020.5 

418.4 

78.27 

16  43.7 

61  17.0 

II.      S. 

14 

0  30.74 

9.818 

6   3  41.45 

179.40 

28  0  44.6 

+  78.1 

79.34 

16  40.9 

61    6.6 

I.          S. 

16 

1  37.61 

9.798 

7  14  41.58 

174.01 

27  23   4.8 

-960.8 

78.11 

16  32.5 

60  36.0 

I.          S. 

16 

2  40.70 

9.614 

82153.35 

161.14 

24  39  52.5 

-M1J( 

75.11 

16  20.0 

59  40.8 

I.      N. 

17 

3  37.99 

9.960 

923  17.19 

145.85 

+20  21    6.7 

-737.6 

71.37 

16    4.7 

58  53.8 

I.      N. 

18 

4  29.42 

9.033 

10  1847.62 

139.18 

15   0  30.4 

-853.9 

67.87 

15  48.7 

57  54.8 

I.      N. 

19 

6  16.02 

1.861 

11    928.13 

191.86 

9  6  36.3 

-007.3 

65.12 

15  33.0 

56  57.6 

I.      N. 

20 

5  59.26 

1.799 

1 1  56  46.39 

116.31 

+  3   038.0 

-916.3 

63.31 

15  19.0 

56    6.1 

I.      N. 

21 

6  40.61 

1.709 

12  42  10.63 

119.99 

-  3   2  2.4 

-809.9 

62.45 

15    7.2 

55  22.7 

I.      N. 

22 

7  21.41 

1.706 

1327    1.65 

119.47 

-  84934.2 

-641.1 

.  62.46 

14  57.8 

54  48.6 

I.      N. 

93 

8    2.84 

1.753 

14  12  30.68 

116.38 

-14  1131.5 

-784.3 

63.24 

14  51.2 

54  23.9 

I.      N. 

24 

8  45.89 

1.830 

14  59  37.59 

190.61 

-1857  18.1 

-659.7 

64.61 

14  47.0 

54    8.4 

I.      N. 

25 

9  31.30 

1.946 

15  49  6.01 

197.00 

-2255  15.8 

-594.8 

66.30 

14  45.0 

54    1.3 

I.      N. 

26 

10  19.37 

9.056 

16  41  14.64 

133.50 

-25  52  50.1 

-357.9 

68.01 

14  45.1 

54    1.7 

I.          S. 

27 

11    9.83 

9.149 

173547.36 

138.73 

-27  37  46.7 

-169.7 

69.31 

14  46.0 

54    8.6 

I.          S. 

28 

12    1.80 

9.178 

183150.38 

140.94 

-28   0  38.8 

+  60.9 

69.85 

14  60.5 

64  21.9 

I.          8. 

29 

12  53.95 

9.167 

1928  4.52 

139.68 

-26  57  24.0 

964.7 

69.55 

14  55.3 

54  38.8 

li      S. 

30 

13  44.98 

9.089 

2093  11.55 

136.66 

-24  30  44.5 

464.9 

e8J5U 

15    1.3 

55    1.1 

II.  N. 

31 

14  34.06 

1.999 

91  1620.52 

130.19 

-20  49  16.2 

+637.6 

67.13 

15   8.5 

56  97.7 

I1.N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  07EB  THE  MESIDIAK  OF  WASHINGTON. 


DAt*. 


July  1 

3 
4 

5 

6 

7 

8 

9 

10 

II 
IS 
14 
15 
16 

17 
16 
19 
90 
91 


93 
94 
95 


97 
98 
99 
30 
31 

Aug.  I 
9 
3 
4 
5 

6 

7 

6 

9 

II 

19 
13 
14 
15 
16 


MeftnTime 

of 

Tnuasii. 


h    m 

14  34.06 

15  90.98 

16  6.16 

16  50.48 

17  35.11 

18  91.45 

19  10.98 

90  5.10 

91  4.61 
99    8.94 

93  15.69 

0  90.96 

1  91.94 
9  17.99 
3    7.14 

3  59.99 

4  35.99 

5  17.76 

5  59.50 

6  49.39 

7  97.09 

8  14.34 

9  4.10 
9  55.79 

10  48.96 

11  40.17 
19  30.44 

13  18.56 

14  4.68 

14  49.45 

15  33.89 

16  19.99 

17  6.83 

17  58.06 

18  5.3.93 

19  54.59 
90  58.65 
99  3.31 
9:1    5.41 

0    9.91 

0  55.33 

1  43.38 
9  98.95 
3  ll.98i 
3  53.79 ! 


Dlftfor 
IHoar 

of 
Looff. 


m 

1. 

1.913 

1.657 

I. 

1.1 


1. 

9.151 

9.384 

9.580 

9.753 

9.777 
9.847 
9.483 

9.185 
1. 


1.840 
1.757 
1.730 
1.754 
1.819 

1.914 
9.099 
9.190 
9.17D 
9.183 

9.134 
9.060 
1.060 
1.867 
J. 060 


RiKht 

Aeoenaion 

of 

Centre^ 


DiAfor 
IHoar 

of 
Long. 


1. 

1.098 

9.050 

9.998 

9.431 

9.813 
9.704 
9.880 
9.501 
9.987 

9.088 

1.1 

1. 

1.779 

1.779 


h  m     8 
91  1690.59 

99  7  19.99 

995635.10 

93  44  58.14 

0  33  39.97 

194  4.05 
9  17  40.59 
31553.39 

4  19  30.43 

5  97  57.94 

6  38  45.48 

7  48  14.69 
853  18.97 
9  59  40.96  I 

104641.31 

113631.99 
1993  39.90 

13  999.56 
1355  17.50 

14  4910.05 

153059.93 
169919.99 

17  16  9.93 

18  1156.96 

19  899.70 

90  4  99.43 
90  58  50.91 
9151  9.05 
9941  13.35 
9330   3.63 

0  1833.59 

1  7  57.71 
I  59  38.43 
9  54  57.17 
3  54  55.44 

45941.10 

6  7  59.11 

7  16  38.68 
899  51.57 
994  97.39 

1090  58.91 
II  13  5.37 
19  9  1.63 
19  49  6.81 
1335  36.74 


I 


■ 
130.19 
195.09 
191.89 
190.81 
193.98 


130  J7 
158.18 
185.80 
175.47 

178.03 
180.15 
156.80 
141.33 
190.99 

190.81 
115.88 
114.05 
115.40 
119.33 

195.07 
131.55 
137.40 
140.08 
141.n 

138.97 
133.93 
197.80 
193.43 
191.90 

191.89 
196.77 
133.91 
143.80 
158.11 

• 

187.10 
179.57 
180.01 
180.90 
147.59 

135.38 
195.78 
119.48 
118.49 
118.49 


Qeooantric 

DooUnatioD 

of 

Centre. 


Diflfor 
IHioar 

of 
Long. 


4837.5 
777.1 
889.0 
951.8 
L7 


4071.4 
003.0 
783.9 
530.7 

-100.9 
-419.0 

1.4 


Oil* 

-90  4910.9 
-16  513.6 
-10  3914.9 

-  4  94  16.9 
4  9   4   6.5 

4-  83646.6 
14  5347.5 
909940.1 
94  53  9.9 
973051.8 

497  58  45.9 
961956.9 
993999.3 
179944.1 
1137  51.5 

4  5  94   9.1 

-  0  51    7.0 

-  6  53  7.8 
-193017.4 
-17  3913.3 

-91  48  19.5 
-95  7  8.6 
-97  1649.3 
-98  6  53.9 
-97  30  51.4 

-959898.0 
-99  6  5.7 
-17  3516.1 
-19  1094.1 
-67    1.6 

4  0  1854.6 

65041.0 

13   943.6 

18  54   9.9 

93  37  53.9 

49659  4.3 
98  11  0.3 
979144.4 

94  30  56.3 
90   919.1 

414  9636.9 
8  14   9.9 
4  I  49  19.9  ^ 

-  4  98  59.9 1  -083.8 
-I0  959H.8    -854.4 


.0 
-018.8 

.4 
1.9 
—878.5 
-803.0 
-789.1 

-579.4 
-415.5 
-998.4 
-  19.8 
4100.3 

4400.8 
507.0 
751.0 
888.8 
9«8.4 

4070.3 
071.8 
814.3 
708.0 
800.8 

4350.4 
4  38.0 

-9tfi.O 
-581.8 
-788.8 


?i1£l5^  Qeooentric 


ofSemid 

Paesing 

Meridian 


1.3 
-065.0 
K5 


8 

67.13 
65.83 
64.97 
64.79 
65.48 

67.14 
69.71 
79.94 
76.19 

78.45 

78.76 
76.91 
73.70 
70.13 
66.99 

64.73 
63.39 
69.95 
63.36 
64.45 

65.96 
67.67 
69.19 

69.98 
70.00 

69.90 
67.87 
66.45 
65.33 
64.77 

65.00 
66.13 
i;8.l5 
70.94 
74.00 

76.63 

77.86 
77.16 
74,^ 
71.63 

68J8 

66.01 

64.:i3 

63.56 

63.69 


Semi- 
diameter. 


I' 


15  8.5 
15  16.9 
15  96.8 
15  37.5 

15  49.1 

16  1.4 
16  13.1 
16  93.5 
16  31.9 
16  35.9 

16  34.4 
16  98.7 
16  18.6 
16  5.4 
15  50.3 

15  35.3 
1591.9 
15  6.9 
14  59.9 
14  59.9 

14  48.0 
14  46.7 
14  47.9 
14  51.1 

14  56.9 

15  9.6 
15  10.0 
15  17.8 
15  96.9 
15  34,7 

15  43.9 

15  51.8 

16  U.9 
16  8.0 
16  14.8 

16  19.9 
16  99.4 
16  91.7 
16  17.5 
16   9.8 

15  59.9 
15  46.9 
15  33.7 
15  90.8 
15   9.4 


BqoAtorlal 
HorixoQtal 
Parallax. 


55  97.7 

55  58.9 

56  34.6 

57  14.1 

57  56.9 

58  41.6 

59  94.9 

60  3.0 
60  31.6 
60  46.0 

60  49.8 
60  91.6 
59  44.8 
58  56.9 
58  1.3 

57  5.8 
6613.9 
55  99.1 
54  53.3 
54  97.8 

54  19.6 
54  7.5 
54  11.6 
54  93.6 

54  49.9 

55  5.7 

56  39.6 
56  1.8 

56  39.3 

57  3.7 

57  35.9 

58  6.7 

58  37.4 

59  6.9 
59  31.9 

59  49.8 
59  59.0 
59  56.5 
59  41.0 
59  19.7 

56  34.9 

57  48.3 
57  0.0 
66  19.9 
55  30.7 


Bright 
Llmbe. 


II.  N. 

n.N. 

I1.N. 
II.  N. 
II.  N. 

II.  N. 
II.  N. 
U.N. 
II.  N. 
II.   S. 


II. 


S. 

s. 

s. 


I. 


I. 

I. 
I. 
1. 
I. 
I. 


N. 
N. 

N. 
N. 
N. 
N. 
N. 

N. 
N. 

S. 

S. 

S. 

s. 

II.  s. 
II.  N. 
II.  N. 
II.  N. 

II.  N. 

n.  N. 

II.  N. 
II.  N. 
II.  N. 

n.N. 
u.    s. 

II.  s. 
II.  s. 

s. 

N. 
N. 
N. 
N. 

N. 
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1 

AT  TRANSIT  OF  If  DON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON* 

Date. 

Mean  Time 

of 

Transit 

Difr.for 
IHour 

of 
Long. 

Kight 

Ascension 

of 

Centre. 

Dlfffor 
lUoor 

of 
Long* 

Geocentric 

Declination 

of 

Centre. 

Diffifor 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentriu 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Briffht 
Limbs. 

ii     m 

m 

li   m     s 

8 

O       0       U 

// 

s 

1     It 

i     #/ 

Aug.  16 

3  53.72 

1.773 

13  a.'i  36.74 

116.40 

-10  25  28.8 

-854.4 

63.62 

15    9.4 

55  30,7 

I.      N. 

17 

4  :<6.70 

1.816 

14  22  39.18 

119.11 

-15  48  35.9 

756.7 

64.42 

15    0.0 

54  56.2 

I.      N. 

18 

5  21.16 

1.893 

15  11  10.42 

193.78 

-20  27  17.5 

639.1 

65.72 

14  53.9 

54  31.3 

I.      N. 

19 

6    7.74 

1.900 

10    1  50.00 

199.69 

-24  10  40.5 

480.1 

67.31 

14  49.3 

54  17.0 

I.      N. 

30 

6  56.71 

9.068 

16  54  52.55 

135.45 

-26  47  41.8 

300.7 

68.86 

14  48.4 

54  13.8 

I.      N. 

21 

7  47.75 

9.J59 

17  49  59.87 

130.70 

-28   8    1.5 

-07.7 

69.92 

14  50.4 

54  91.0 

I.       s.; 

22 

8  40.00 

9.186 

1846  20.30 

141.40 

-28   3  58.1 

+110.1 

70.26 

14  65.0 

54  38.0 

I.          S.! 

23 

9  32.28 

9  161 

194241.84 

130.00 

-26  32  39.6 

336.0 

69.81 

15    1.8 

55    2.7 

I.        s.. 

24 

10  23.43 

S.096 

20  37  56.04 

135.08 

-23  37  15.3 

587,1 

68.79 

15  10.1 

55  33.8 

I.         s. 

26 

11   12.76 

9.013 

21  31  20.65 

131.00 

-192636.6 

710.4 

67.36 

15  19.6 

56    8.0 

I.         s 

26 

12    0.17 

1.830 

222249.16 

196.64 

-14  13  36.6 

+647.6 

66.15 

15  29.2 

56  43.9 

I.          s. 

27 

12  46.08 

1.809 

2312  47.85 

193.79 

-  8  13  66.6 

943.8 

65.39 

15  38.7 

57  18.3 

II.N. 

28 

13  31.33 

1.885 

0   2   7.09 

193.36 

-  1  44  36.0 

006.4 

65.33 

16  47.9 

57  49.7 

11.  N. 

29 

14  n.03 

1.990 

0  51  52.99 

195.00 

+  4  6656.9 

000.1 

66.10 

16  54.5 

58  16.9 

II.  N. 

30 

15    4.41 

9.007 

143  20.41 

131.81 

11  27  37.7 

060  Jl 

67.75 

16    0.7 

58  39.3 

II.N. 

31 

15  54.74 

9.173 

2  37  44.54 

140.09 

+1798   6.7 

•1641.7 

70.10 

16    6.4 

58  66.6 

II.  N. 

Sapt.  i 

16  49.00 

9.340 

3  36   5.64 

151.90 

92  32  25.2 

666.6 

72.86 

16    8.8 

59    9.0 

II.N. 

2 

17  47.52 

9.800 

4  38  42.95 

161.46 

96  14   6.9 

490.0 

75.39 

16  10.9 

59  16.6 

II.N. 

3 

18  49.42 

9.699 

5  44  43.99 

107.67 

98   9  17.8 

+130.7 

76.86 

10  11.4 

59  18.7 

II.N. 

4 

19  52.53 

9.015 

6  5157.46 

167.88 

98   321.9 

-186.7 

76.72 

16  10.5 

59  15.2 

II.      S. 

5 

20  54.08 

9.408 

7  57  37.06 

180.15 

+25  57  93.7 

-463.7 

74.94 

16    7.7 

69    5.0 

II.      S 

6 

21  51.92 

9.3I« 

8  59  33.70 

140.94 

92   7  55.7 

689.4 

72.16 

16    3.0 

58  47.8 

II.      S 

7 

22  45.22 

9.198 

9  56  57.02 

137.86 

17   041.9 

849.1 

69.20 

15  56.9 

58  93.0 

11.      S 

8 

2:i  34.30 

1.060 

10  50   6.20 

198.31 

II    322.3 

834.9 

66.66 

15  47.7 

57  61.6 

11.      S 

10 

0  20.f2 

1.867 

1139  59.42 

191.83 

+  4  41    5.9 

068.5 

64.86 

15  37.9 

57  16.3 

I.      N.S 

11 

1     3.87 

1.797 

1227  48.46 

117.07 

-  1  44  68.0 

-054.8 

63.86 

16  97.2 

66  36.9 

I.      N. 

12 

1  46.76 

1.784 

13  14  45.23 

117.99 

-  7  57  94.9 

001.5 

63.71 

16  16.6 

55  67.9 

I.      N. 

13 

2  29.87 

1JI4 

14    1  55.41 

110.03 

-13  4140.5 

814.4 

64.28 

15   6.9 

65  91.4 

I.      N. 

14 

3  14.13 

1.878 

14  50  14.93 

199.00 

-18  45   0.0 

007.4 

66.40 

14  68.5 

54  61.1 

I.      N. 

15 

4    0.23 

1.066 

15  40  25.09 

198.00 

-22  55  34.8 

561.1 

66.90 

14  62.5 

54  98.9 

I.      N. 

16 

4  48.50 

9.056 

16  3245.76 

133.56 

-26  213.6 

-818.0 

66.41 

14  49.0 

64  16.2 

I.      N. 

17 

5  38.79 

9.130 

1727   8.33 

138.03 

-27  54  47.2 

-181.7 

69.60 

14  48.6 

64  14.6 

I.      N. 

IS 

6  30.46 

9.167 

1822  53.30 

140.96 

-28  25  21 .7 

+  30.3 

70.19 

14  61.2 

54  94.0 

I.        s. 

19 

7  22.47 

9.156 

19  18  59.09 

130.75 

-27  29  58.7 

946.1 

70.00 

14  66.7 

64  44.9 

I.           S.I 

90 

8  13.76 

9.110 

9014  21.60 

136.79 

-95  9  36.4 

469.9 

60.18 

15   4.9 

65  14.6 

I.           S.. 

21 

9    3.67 

9.040 

91    8  14.99 

139.57 

-9130  11.0 

+830.5 

67.98 

15  15.3 

65  69^ 

I.           S. 

22 

9  51.67 

1.070 

99  0  95.24 

198.46 

-1641  41.6 

787.9 

66.80 

15  96.9 

66  36.6 

I.           S. 

93 

10  38.34 

1.093 

9251    9.80 

195.61 

-10  57    7.9      018.8 

65.99 

15  39.3 

67  90.6 

I.         s. 

94 

11  94.31 

1.013 

9341  11.89 

195.00 

-  4  39    1.9,     688.6 

65.81 

15  51.0 

68   3.6 

I.         s. 

25 

19  10.58 

1.060 

0  31  39.49 

197.91 

+  2  15  26.1 

1669.0 

66.39 

16    1.3 

58  41.5 

ILN. 

26 

12  68.36 

9.040 

123  93.31 

130.59 

+  9   4  99.4 

+1604.4 

67.84 

16   9.9 

69  11.1 

UN. 

27 

13  48.86 

9.176 

9  1758.15 

140.81 

15  3026.2 

013.0 

70.05 

16  14.6 

69  30.4 

II.  N. 

28 

14  43.10 

9.346 

3  16  18.46 

,    151.05 

21    557.6      751.7 

79.74 

16  16.8 

50  38.7 

ILN. 

29 

15  41.49 

9.513 

4  18  47.66 

,   161.06  J    2522  19.4      518.8 

75.93 

'    16  16.0 

69  37.1 

II.  N. 

30 1  16  43.26 

9^10 

5  24  40.83 

167.48    +97  53  48.8    +691.4 

76.88 

t    16  13.6 

69  97.9 

UN. 
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1              AT  TKANSrr  OF  MOOH'S  CESjrTftE  OVER  THE  MERIDIAN  OF  WASBINGTON. 

} 

I 

t 

Date. 

Mean  Tine 
of 

Transit. 

Diff.for 
IHour 

of 
Lonp. 

Right 

Ascenaioii 

of 

Centra 

Difffor 
iHour 

of 
lions* 

G«ooentrio 

DeoUnation 

of 

Centre. 

I>ifl:fi»r 
IHour 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geocentric  Equatorial 
Semi-      '  Horizontal 
diameter.     Parallax. 

1 

Bright 
Limos. 

b    m 

m 

It  m     s 

B 

O       1       /* 

II 

s 

/     II 

/        ii 

Oct.    1 

17  46.37 

9.618 

6  31  54.28 

167.45 

•t-2824  31.7 

-78.9 

76.88 

16   9.3 

59  11.0 

II.     s. 

2 

18  4a09 

9.906 

7  37  44.27 

160.75 

26  54    5.3 

-867.7 

75.26 

16    3.7 

58.50.4 

11.     s. 

3 

19  40.22 

9.966 

8  39  57,82 

149.98 

23  37  19.3 

605.9 

72.54 

15  57.1 

58  26.4 

II.     s. 

4 

20  39.80 

9.138 

9  37  dSM 

138.50 

1858   2.7 

779.7 

69.55 

15  50.1 

58    0.2 

II.     s. 

5 

21  29.07 

1.975 

10  30  58.84 

198.67 

13  22  0.3 

890.8 

66.87 

15  42.4 

57  32. 1 

11.     s. 

6 

22  14.95 

1.866 

1 1  20  55.64 

191.98 

+  7  12  47.7 

-916.9 

64.91 

15  34.3 

57    2.2 

II.     s. 

7 

22  58.61 

1.790 

12    839.25 

117.55 

+  05045.1 

956.9 

63.74 

15  25.9 

56  31,2 

II.      8. 

8 

23  41.26 

1.771 

12  55  21.58 

116.44 

-  52638.2 

994.5 

63.40 

15  17.2 

55  59.8 

II.      S. 

10 

0  23.99 

1.766 

13  42   8.86 

117.91 

-112355.0 

8S6.9 

63.84 

15   9.0 

55  29.2 

I.      N. 

11 

1     7.74 

1.665 

14  29  58.05 

191.50 

-16  4666.6 

753.5 

64.86 

1    15    1.3 

55   0.7 

I.      N. 

12 

1  53.25 

1.938 

15  1932.11 

196.50 

-212222.8 

-618.4 

66.28 

14  54.8 

54  36.8 

I.      N. 

13 

2  40.87 

9.099 

16  1 1  13.80 

131.94 

-24  57  42.3 

453.5 

67.83 

14  49.8 

54  19.0 

1.      N. 

14 

3  30.53 

9.105 

17   4  58.34 

136.58 

-27  21  46.5 

963.5 

69.10 

14  47.2 

54    9.1 

I.      N. 

15 

4  21.65 

9.H7 

18   0  10.35 

139.06 

-2826   2.8 

-  66.1 

69.82 

14  47.0 

54    8.7 

1.      N. 

16 

5  13.24 

9.144 

185551.14 

188.89 

-28  5  58.8 

+156.1 

69.84 

14  49.8 

54  19.0 

I.          S. 

17 

6    4.25 

9.  NO 

195056.47 

136.99 

-26  2151.4 

+869.9 

69.17 

14  55.7 

54  40.4 

I.          S. 

18 

6  53.87 

9.089 

20  44  38  14 

138.18 

-23  1827.6 

551 .3 

68.06 

15    4.4 

55  1^.4 

I.         s 

19 

7  41.78 

1.969 

21  3637.56 

197.93 

-19   3  56.1 

716.8 

66.88 

15  15.8 

55  54.2 

I.         s 

20 

8  28.22 

1.911 

221J7   8.12 

194.91 

-13  4837.8 

854.3 

66.01 

15  29.3 

^  43.7 

I.          S 

21 

9  13.85 

1.806 

23  16  49.94 

194.00 

-  7  44  42.6 

959.6 

63.67 

15  43.8 

57  .37.5 

I.          S 

22 

9  59.67 

1.919 

0   6  48.84 

196.99 

-  1    6  41.6 

+1699.4 

66.15 

15  58.5 

58  31.3 

I.           S. 

23 

10  46.88 

9.014 

058   0,26 

131.09 

+  547  19.6 

1036.9 

67,48 

16  11.8 

59  20.3 

I.           S 

24 

II  36.84 

9.186 

152   2.35 

139.61 

1234  20.7 

9D6.1 

69.71 

16  22.5 

59  59.3 

I.      N. 

25 

12  30.77 

9.349 

250   3.41 

150.80 

1845  44.6 

856.7 

72.58 

16  29J 

60  24.0 

II.  N. 

26 

1 

13  29.38 

9.539 

3  5246.21 

169.61 

2348  32.7 

649.7 

75.69 

16  31.6 

60  32.7 

II.  N. 

1           27 

14  32.22 

9.683 

4  59  43.69 

171.90 

+27  10  8.7 

+956.0 

77.67 

16  29.4 

60  24.6 

II.  N. 

28 

15  37.25 

9.713 

6   852.77 

173.06 

2827  10.9 

+  98.9 

78.14 

16  23.4 

60    2.6 

I1.N. 

29 

16  41.33 

9.606 

7  17   4.78 

166.71 

27  34  19.8 

-986.1 

76.70 

16  14.6 

59  30.6 

II.      S. 

30 

17  41.66 

9.410 

82130.76 

154.89 

24  45  45.2 

545.6 

73.84 

16    4.4 

58  58.9 

tl.      S. 

31 

18  36.88 

9.199 

9  20  49.40 

141.79 

20  27  26.7 

794.0 

70.50 

15  53.5 

58  12^ 

U.      S. 

|nov.  I 

19  27.10 

9.001 

10  15   7.68 

130.94 

+15   7  30.0 

-865.3 

67.47 

15  42.9 

57  33.6 

U.      S. 

2 

20  13.32 

1.860 

11    525.17 

191.80 

9  10  33.2 

991.0 

65.10 

15  32.6 

56  56.2 

U.      S. 

3 

20  56Ui5 

1.775 

1153   0.25 

116.70 

+  25638.2 

941.7 

63.62 

15  23.3 

56  21.9 

II.      S. 

4 

21  38.99 

1.744 

123912.21 

114.81 

-  3  17  49.2 

994.5 

63.02 

15  14.8 

55  50.6 

II.      S. 

5 

22  20.96 

1.790 

132513.85 

115.78 

-  91826.1 

879.8 

63.26 

16    7.1 

55  22.4 

n.    s. 

6 

23    3.80 

1.816 

14  12  8.29 

110.19 

-14  5139.6 

-787.6 

64.16 

15    0.3 

54  57.4 

11.     s. 

7 

23  48.35 

1.690 

15  0  45.18 

194.18 

-19  44   3.6 

668.7 

65.54 

14  54.5 

54  35.8 

n.N. 

9 

0  35.11 

1.906 

156134.66 

199.97 

-23  4212.1 

516.5 

67.11 

14  49.7 

54  18.4 

I.     N. 

10 

1  24.10 

9.063 

1644  38.54 

135.18 

-26  33  29.8 

936.4 

68.53 

14  46.3 

54    6.0 

I.      N. 

11 

2  14.80 

9.136 

17  3925.89 

138.96 

-28   7  39.8 

-198.9 

69.44 

14  44.5 

53  69.8 

I.      N. 

12 

3    623 

9.140 

18  34  56.37 

198.66 

-28  18  39.3 

+  78.9 

69.60 

14  45.1 

54    1.3 

I.      N. 

13 

3  57.18 

9.066 

1929  58.40 

196.08 

-27   5  53.2 

989.7 

69.01 

14  47.9 

54  11.8 

I.          S. 

14 

4  46.68 

9.063 

2023  33.17 

131.61 

-24  33  59.3 

479.9 

67.87 

14  53.4 

54  31.9 

I.         s. 

15 

5  34.26 

1.941 

21  15  12.21 

196.68 

-2051  11.3 

637.4 

66.57 

15    1.7 

55    2.3 

I.        s. 

16 

6  20.02 

1.875 

22   5    1.76 

199.70 1  -16    7  28.2'  +776.8! 

65.49 

15  12.8 

55  43.2 

1.         s. 

392 


MOON-CULMINATIONS,  1893. 


AT  TRA^fSIT  Of*  HOOK'S  CBNTBE  OVBR  THE  MBBIDIAN  OF  WASHINGTON. 

1 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
IHonr 

of 
Long. 

-  Bight 
Ascension 
of 
Centre^ 

Diff.for 
IHonr 

of 
I«ong. 

Oeooentrlo 

Declination 

of 

Centre. 

Diir.for 
IHonr 

of 
Long. 

Sid.  Time 

ofSemid. 

Passing 

Meridian. 

Geooentrio 

Semi- 
diameter. 

Bqoatorial 

Horisontal 

Paiallas. 

Bright 
Liate. 

t 

h    m 

m 

h  m    8 

s 

O       1       II 

II 

s 

1     II 

1    ti 

Nov.  16 

6  20.02 

1.875 

22  5    1.76 

199.70 

-16   728.2 

+776.8 

65.49 

15  12.8 

55  43.2 

I.         s. 

17 

7    4.55 

1.849 

2253  37.71 

190.71 

-10  33  28.5 

888.6 

64.91 

15  26.3 

56  33.0 

I.        s. 

16 

7  48.82 

1.855 

23  4157.86 

191.60 

-  4  20  36.4 

970.9 

65.09 

1541.8 

67  30.1 

1.        s. 

19 

8  34.06 

1.994 

0  31  16.10 

195.63 

+  2  17  45.7 

10143 

66.16 

15  58.2 

58  30.2 

I.         s. 

20 

9  21.69 

9.055 

1  22  58.03 

133.50 

9   4  16.5 

1008.4 

68.20 

16  14.2 

59  28.7 

I.          S.I 

21 

10  13.20 

9.946 

2  1833.96 

145.01 

+15  3520.4 

+933.7 

71.14 

1628.1 

60  19.9 

I.         s. 

22 

11    9.88 

9.480 

3  1920.31 

159.01 

21  1943.1 

779.3 

74.58 

16  38.1 

60  56.9 

I.      N.     1 

23 

12  12.11 

9.697 

4  2541.02 

179.16 

25  40  21.5 

515.8 

77.76 

16  43.1 

61  14.8 

II.  N. 

24 

13  18.58 

9.818 

5  3616.65 

179.35 

28  216.2 

+186.3 

79.45 

16  42.1 

61  11.6 

II.  N. 

25 

14  26.06 

9.777 

6  47  52.90 

176.91 

28  5  49.3 

-164.8 

78.96 

16  35.8 

60  48.2 

11.  N. 

26 

15  30.70 

9.591 

7  56  38.80 

165.79 

•1-25  56  16.3 

-471.4 

76.38 

16  25.2 

60    9.1 

II.      S. 

27 

16  29.97 

9.343 

9   0    1.44 

150.86 

215941.1 

6073 

72.78 

16  11.7 

59  19.8 

II.      S. 

28 

17  23.32 

9.106 

9  57  27.58 

136.69 

16  49  34.8 

8403 

69.18 

15  57.3 

58  26.6 

II.      S. 

29 

18  11.59 

1.994 

10  49  47.99 

195.63 

10  5618.2 

916.3 

66.27 

15  42.9 

57  33.9 

11.      S. 

30 

18  56.19 

1.803 

1 1  38  28.02 

118.34 

+  4  43  26.7 

940.9 

64.23 

15  29.7 

56  45.4 

II.     s. ; 

Deo.   1 

19  38.63 

1.744 

1224  57.98 

114.73 

-  13121.6 

-997.4 

63.17 

15  18.0 

56   2.3 

II.     s. 

2 

20  20.29 

1.738 

131041.34 

114.39 

-  7  34  13.9 

881.8 

62.99 

15   8.1 

55  26.0 

II.     s. 

3 

21    2.40 

1.777 

13  56  51.07 

116.85 

-13  1257.1 

806.8 

63.64 

15   0.1 

54  56.4 

.11.      s. 

4 

21  45.94 

1.855 

14  44  27.32 

191.48 

-1815  29.3 

700.6 

64.85 

14  53.7 

54  33.1 

II.      S. ' 

5 

22  31.62 

1.953 

1534  12.14 

197.38 

-22  29  16.4 

569.6 

66.40 

14  48.9 

54  15.5 

II.     s. 

6 

23  19.70 

9.051 

162621.37 

133.96 

-25  4129.9 

-309.1 

67.92 

14  45.6 

54    3.3 

I1.N. 

8 

0    9.86 

9.193 

17  20  36.06 

137.58 

-27  40  29.5 

-198.0 

69.06 

14  43.7 

53  56.5 

1.      N. 

9 

1     1.21 

9.147 

1816    1.67 

139.01 

-28  18    1.0 

+  11.6 

69.47 

14  43.4 

53  55.1 

I.      N. 

10 

1  52.46 

9.116 

19  1121.52 

137.13 

-273122.1 

990.0 

69.02 

14  44.6 

53  59.6 

I.      N. 

11 

2  42.39 

9.041 

20   5  22.55 

139.65 

-2524   2.0 

419.8 

67.94 

14  47.7 

54  11.0 

I.           S. 

12 

3  30.26 

1.946 

20  57  18.89 

197.00 

-22  4  24.6 

+580.6 

66.48 

14  52.8 

54  29.8 

I.           S. 

13 

4  15.91 

1.860 

2147   2.03 

191.78 

-17  4327.8 

719.4 

65.12 

15   0.2 

54  56.9 

I.           S. 

14 

4  59.77 

1.800 

22  34  57.29 

118.18 

-123243.9 

899.5 

64.18 

15    9.9 

55  32.9 

I.           S. 

15 

5  42.68 

1.789 

23  2155.26 

117.13 

-  6  43  30.7 

911.6 

63.90 

15  22.0 

56  17.4 

I,           S. 

16 

6  25.77 

1.817 

0   9   4.30 

119.91 

-  02716.3 

964.1 

64.49 

15  36.4 

57  10.0 

I.         s. 

17 

7  10.40 

1.919 

0  57  46.39 

194.97 

•I- 6  253.9 

+979.8 

66.04 

15  52.1 

58   7.8 

I.         s. 

18 

7  58.12 

9.075 

1  49  34.07 

134.09 

1230    1.5 

946.1 

68.61 

16    8.7 

59   7.7 

I.         s. 

19 

8  50.51 

9.996 

246   2.20 

148.18 

18  30  38.2 

8433 

72.01 

16  23.8 

60    4.3 

I.         s. 

20 

9  48.77 

9.557 

3  4824.04 

163.68 

23  33   7.6 

659.6 

75.77 

16  36.6 

60  61.2 

I.         s. 

21 

10  52.96 

9.779 

4  56  42.93 

177.03 

26  59  68.5 

367.1 

78.89 

16  45.0 

61  21.6 

I.      N. 

22 

12    1.10 

9.670 

6   858.56 

18934 

+28  17  37.7 

+  14.9 

80.15 

16  47.5 

61  31.0 

n.N. 

23 

13    9.27 

2.789 

721  16.83 

177.93 

27  1 1  52.6 

-337.8 

78.92 

16  43.8 

61  17.5 

II.  N. 

24 

14  13.56 

9.560 

82941.17 

163.99 

2356  7.9 

696.4 

75.83 

16  34.3 

60  42.9 

n.    s. 

25 

15  11.87 

9.999 

9  32  6.21 

148.91 

19   3  25.8 

891.1 

72.03 

16  20.8 

59  53.4 

II.     s. 

26 

16    4.21 

9.079 

10  28  31.53 

134.49 

13  10  69.6 

998.0 

68.53 

16    4.9 

5854.9 

u.    s. 

27 

16  51.75 

1.909 

1120   8.64 

194.35 

+  6  5012.7 

-966.4 

65.87 

15  48.5 

57  54.3 

IL     s. 

28 

17  36.08 

1.809 

12   831.84 

118.95 

+  0  24  17.4 

956.4 

64.22 

15  32.8 

56  56.7 

II.     s. 

29 

18  18.72 

1.761 

12  55  13.74 

115.83 

-  5  50   5.9 

910.4 

63.53 

15  18.8 

56   5.2 

II.     s. 

30 

19    1.04 

1.774 

13  4136.99 

116.61 

-11  40  10.9 

835.9 

63.74 

15    7.0 

55  22.0 

II.     s. 

31 

19  44.23 

1.831 

142851.51 

190.00 

-16  54  48.7 

-739.6 

64.62 

14  57.7  1 

54  47.9 

II.     s. 
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1 

FOB  TRANSIT  AT  WASHINGTON^. 

JHU. 

MMn 

Time 

of 

Tnuiu 

Apparent 

R.AMensioD 

at 

Transit. 

Apparent 

Declination 

at 

Tianalt. 

• 

Hor. 
Par. 

8.6 

Semi- 
dlam. 

3.2 

Sem. 
Pass. 
Mer. 

Date. 

Mean 

Tine 

of 

Tranait. 

Apparent      Apnareat 

R.AicenaioD  Deounation 

at                  at 

Tranait.         Transit. 

Hor. 
Par. 

'Bern. 
Semi.'  Paaa. 
diam.'  Mer. 

1,   1    * 
2.4  0.17 

Jan.  0 

h    m 
2225.9 

b   ni    a 
17  1156.71 

O        t        0i 

-21  12  8.0 

0.21 

Feb.  16 

b    m 
0  16.6 

b  m    a 
22   4  21.77 

-I3  56  3L9 

II 
6.4 

1|2926.4 

17  1026.28 

2125  52.6 

8.4 

3.2 

0.21 

17 

019.7 

221120.55'   13  15  8.0 

6.4 

2.5  0.17 

2  2'227.2 

17  21    8.70 

21  3923.6 

8.3 

3.1 

0.21 

18 

022.7 

22  1819.43    123220.7 

6.5 

2.5  0.17 

3'^%.^ 

17  26  2.74 

215233.5 

8.1 

3.1 

0.21 

19 

025.7 

222518.26    1148  12.0 

6.5 

2.50.17 

4  2299.4 

17  31    7.30 

22   5  15.3 

8.0 

3.0 

0.20 

20 

028.7 

223216.89    11    2  43.8 

6.6 

2.5  0.17 

5  22  30.7 

173621.43 

-221722.9 

7.8 

3.0 

0.20 

21 

031.r 

223915.11 

-101559.2 

6.6 

2.6  0.17 

6  2232.1 

17  4144.24 

222851.1 

7.7 

2.9 

0.20 

22 

0  34.8 

22  46  12.68 

928   1.4 

6.7 

2.6  0.17 

7 

22  33.6 

17  47  14.97 

22  39  35.3 

7.6 

2.9 

0.20 

23 

0  37.8 

2253  9.30 

8  38  53.7 

6.7 

2.6,0.17 

8  22  35.3 

17  5252.91 

224931.0 

7.6 

2.9 

0.20 

24 

040.7 

23  0  4.58 

74841.3 

6.8 

2.6  0.17 

9 

2237.1 

17  5837.46 

225834.5 

7.4 

2.8 

0.20 

25 

043.7 

23  658.06 

6  57  29.9 

6.9 

2.6  0.17 

1 

10 

22  39.0 

18   4  28.08 

-23  6  42.4 

7.3 

2.8 

0.19 

26 

046.6 

2313  49.20 

-  6  526.2 

7.0 

2.6  0.18 

II 

22  40.9 

181024.28 

23  13  51.4 

7.2 

2.8 

0.19 

27 

0  49.5 

23  20  37.37 

5  1237.9 

7.1 

2.7:0.18 

12 

2243.1 

181625.59 

23  1959.0 

7.2 

2.7 

0.19 

28 

052.1 

2327  21.77 

4  19  13.9 

7.2 

2.7  0.18 

13 

22  45.2 

182231.59 

23  25  2.7 

7.1 

2.7 

0.19 

Mar.  1 

0  55.0 

23  34    1.54 

32524.2 

7.3 

2.80.18 

14 

2247.4 

182841.92 

23  29  0.3 

7.1 

2.7 

0.19 

2 

057.7 

23  40  35.68 

23120.3 

7.4 

2.8  0.18 

15 

2249.7 

1834  56.25 

-233150.0 

7.0 

2.6 

0.19 

3 

1    0.2 

23  47   3.05 

-  1  37  15.9 

7.6 

2.9,0.19 

16 

2252.1 

1841  14.26 

23  3329.1 

7.0 

2.0 

0.19 

4 

1    2.5 

23  5:)  22.36 

-04324.7 

7.7 

2.9  0.19 

17 

2254.5 

1847  35.65 

23  33  56.8 

6.9 

2.6 

0.19 

5 

1    4.7 

23  59  32.21 

-1-  0  957.8 

7.9 

3.0  0.19 

18 

2256.9 

1854   0.19 

23  3311.3 

6.9 

2.6 

0.18 

6 

1    6.7 

0  531.09 

1    2  35.1 

8.0 

3.1  0.2Q 

10 

2259.4 

19  027.64 

2331  11. 1 

6.8 

2.5  0.18 

7 

1    8.5 

0  1 1  17.38 

154   9.8 

8.2 

3.1  0.20 

20 

23    1.9 

19  657.76 

-23  27 .55.0 

6.7 

2.5  0.18 

8 

110.1 

0  16  49.42 

-1-  244  23.9 

8.4 

3.2  0.21 

21 

23   4.6 

1913  30.35 

232321.8 

6.7 

2.5  0.18 

9 

1  11.4 

022  5.51 

3  3259.3 

8.6 

3.3  0.21 

22 

23  7.3 

1920   5.21 

2317  30.4 

6.6 

2.5 

0.18 

10 

112.5 

0  27   3.89 

4  1937.5 

8.9 

3.4  0.22 

23 

23  9.9 

1926  42.18 

23  10  19.9 

6.6 

2.5 

0.18 

11 

1  13.2 

03142.86 

5   4   0.4 

9.2 

3.5  0.22 

24 

2312.6 

193321.10 

23    149.3 

6.6 

2.5 

0.18 

12 

1  13.5 

036  0.81 

54551.1 

9.5 

3.6  0.23 

1 

i 

25 

23  15.3 

1940    1.81 

-225157.6 

6.5 

2.5 

0.18 

13 

1  13.6 

0  39  56.22-1-  6  24  53.2 

9.8 

3.7.  0.24 

26 

23  18.1 

1946  44.18 

2240  44.1 

6.5 

2.4 

0.18 

14 

113.1 

0  4327.68      7    050.7 

10.1 

3.8  0.24 

27 

23  20.8 

19  5328.08 

2228  8.0 

6.5 

2.4 

0.18 

15 

1  12.3 

0  46  33.91 

7  33  29.2 

10.4 

3.9  0.25 

28 

23  23.6 

20  013.39 

2214  8.5 

6.5 

2.4 

0.18 

16 

1  11.0 

04913.87 

8  235.9 

10.7 

4.0  0.26 

i    ^ 

23  26.5 

20   7   0.00 

215845.2 

6.4 

2.4 

0.17 

17 

1    9.3 

05126.69 

827  58.9 

11.0 

4.l|0.27 

30 

2329.3 

201347.82 

-214157.5 

6.4 

2.4 

0.17 

18 

1    7.1 

0  53  11.79 

+  84927.9 

11.3 

4.3  0.28 

31 

23  32.2 

20  20  36.74 

2123  44.6 

6.4 

2.4 

0.17 

19 

1    4.4 

0  54  28.83 

9  6  53.8 

11.7 

4.4  0.29 

Feb.  1 

23  35.0 

20  27  26.69 

21    4   6.1 

6.4 

2.4 

0.17 

20 

1    1.3 

0  55  17.78 

920  9.6 

12.0 

4.6  0.29 

2 

23  37.9 

2034  17.60 

20  43    1.6 

6.4 

2.4 

0.17 

21 

057,7 

05538.95     929  10.3 

12.4 

4.7  0.30 

1 

3 

23  40.8 

20  41  '9.41 

20  20  30.5 

6.3 

2.4 

0.17 

22 

053.7 

05533.00     93353.1 

12.8 

4.8  0.31 

r 

4 

23  43.8 

20  48  2.05 

«19  56  32.4 

6.3 

2.4 

0.17 

23 

0  49.2 

0  55  0.93,-f  934  17.4 

13.1 

4.9  0.32 

5 

23  46.7 

20  54  55.47 

19  31    7.0 

6.3 

2.4 

0.17 

24 

0  44.3 

054   4.18     9'3025.7 

i:U 

5.0  0.3:)  1 

6 

23  49.7 

21    149.59 

19   4  14.0 

6.3 

2.4 

0.17 

25 

039.2 

0  52  44.54 

92223.6 

13.7 

5.2  0.33 

7 

23  52.6 

21    844.38 

1835  53.5 

6.3 

2.4 

0.17 

26 

033.5 

051    4.18 

91020.3 

14.0 

5.3  0.34 

8  23  55.6 

21  1539.80 

18  6  5.1 

6.3 

2.4 

0.17 

27 

027.6 

049   5.71 

854  29.1 

14.2 

5.4  0.35 

1 

9  2:)  58.6 

2t2235.H2 

-17  34  48.5 

6.3 

2.4 

0.17 

28 

021.5 

04651.97-1-  835   6.9!  14.4 

5.4  0.35 

II 

0    1.6 

212932.39 

17   2   3.9 

6.3 

2.4 

0.17 

29 

015.1 

0  44  26.10      81235.0  14.6 

5.5  0.36  ! 

12 

0   4.6 

213629.46 

162751.7 

6.3 

2.4 

0.17 

30 

0  8.6 

04151.46     7  47  17.4 

14.8 

5.6  0.37  1 

13 

0   7.6;2143  26.9» 

1 

15  5211.8 

6.3 

2.4 

0.17 

31 

0   2.0 

0  39  11.42     7I9  4I.3|  15.0 

5.6  0.37  j 

14 

0  10.6  215024.91 

1515   4.7 

6.4 

2.4 

0.17 

31 

23  55.4 

0:)62!>.43'     6  50  16.5;  1.5.1 

5.7  o.:w  1 

15 

0I3.6,215723.20!-I4  36  3I.2'   6.4 

2.4 

0.17 

32 

23  48.8 

1 

0  33  48.88-1-  6  19  34.4  15.2 

5.7  0.38  ' 

16!   0  16.6'22   4  2I.77UI3563I.9    6.4 

2.4;  0.171 

33 

23  42.3 

1   0  31  12.87 +.5  48   6.5  15.1 

5.7  o.:w 

394 


MERCURY,  1893. 


Il 

FOR  TJBtANSIT  AT  WASHINQTON. 

Date. 

Mean 

Time 

of 

Trandt. 

Apparent 
ILAaoenaion 

at 
Traaait. 

Apparent 

Declination 

at 

Tianait. 

Hor. 
Par. 

tt 
15.2 

S«mi- 
diam. 

S.T.of 
Sem. 
Paas. 
Her. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.Aaoen8ion 

at 

Transit. 

• 

Apparent 

at 
Trsasit. 

Hor. 
Par. 

8eml- 
dtam. 

8.T.of 
Sen. 
Pass. 
Her. 

Apr.  1 

h    m 
23  48.8 

h   m     a 
0  33  48.88 

•h  619  34.4 

5.7 

8 

0.38 

Mayl7 

h    m 
22  43.9 

b   m     s 
2  30   5.28 

•1-12  34   9.2 

tt 
7.6 

tt 
2.9 

s 
0.20 

2 

23  42.3 

0  31  12.87 

5  48   6.5 

15.1 

5.7 

0.38 

16 

2246.6 

2:16  48.39 

13  14  38.5 

7.5 

2.9 

0.20 

3 

23  35.8 

0  28  44.32 

5  1623.8 

15.1 

5.7 

0.38 

19 

22  49.5 

24341.84 

13  5526.0 

7.4 

2.8 

0.19 

4 

23  29.7 

02625  90 

<  44  56.3 

15.0 

5.7 

0.38 

20 

2262.7 

2  50  45.87 

14  3625.3 

7.3 

2.6 

0.19 

5 

2323.6 

024  19.84 

4  14  11.4 

15.0 

5.6 

0.38 

21 

2256.0 

2  58   0.75 

15  17  29.9 

%7.3 

2.8 

0.19 

6 

23  17.8 

0  2228.06 

-1-  344  34.4 

14.9 

5.6 

0.37 

22 

22  59.6 

3   526.68 

4-15  5832.2 

7.2 

2.7 

0.19 

7 

23  12.2 

0  20  62.05 

3  16  27.0 

14.7 

5.5 

0.37 

23 

23   3.2 

313   3.63 

1639  23.7 

7.1 

2.7 

0.19 

8 

23   7.0 

0  19  32.96 

2  50   7.8 

14.6 

5.5 

0.37 

24 

23   7.0 

3  20  52.36 

17  19  55.8 

7.1 

2.7 

0.19 

9 

23   2.1 

0  18  31.63 

2  25  51.8 

14.4 

5.4 

0.36 

25 

2311.1 

32852.31 

17  59  59.1 

7.0 

2.6 

0.18 

10 

22  67.4 

0  17  48.57 

2   3  51.0 

14.2 

5.4 

0.36 

26 

2315.3 

3  37   3.64 

183923.1 

7.0 

2.6 

0.18 

11 

22  53. 1 

0  1724.01 

4-  1  44  14.8 

14.0 

5,3 

0.36 

27 

23  19.7 

3  45  26.22 

+19  17  56.9 

6.9 

2.6 

0.18 

12 

22  49.1 

0  17  18.00 

127   8.7 

13.8 

6.3 

0.35 

28 

23  24.3 

3  63  69.75 

19  6528.8 

6.8 

2.6 

0.18 

13 

22  45.3 

0  17  30.33 

1  12  37.1 

13.6 

5.2 

0.35 

29 

23  29. 1 

4   2  43.81 

20  3146.6 

6.8 

2.6 

0.18 

14 

2241.9 

0  18   0.68 

1    041.6 

1.3.3 

5.1 

0.36 

30 

23  34.1 

4  1 1  37.62 

21    6  37.9 

6.7 

2.5 

0.18 

15 

2238.8 

01848.58 

05122.8 

13.1 

5.0 

0.34 

31 

23  39.1 

4  20  41.05 

21  39  50. 1 

6.7 

2.6 

0.18 

16 

22  35.0 

0  19  53.50 

-1-  0  44  38.7 

12.9 

4.9 

0.34 

June  1 

2344.3 

4  29  52.55 

4-2211  10.0 

6.7 

2.5 

0.18 

17 

22  33.4 

021  14.85 

0  40  27.8 

12.7 

4.8 

0.33 

2 

23  49.7 

4  3911.22 

22  40  28.4 

6.7 

2.6 

0.18 

18 

22  31.0 

0  22  52.02 

0  38  46.6 

12.4 

4.7 

0.32 

3 

23  55.2 

4  48  35.81 

23   731.6 

6.7 

2.6 

0.18 

19 

22  29.0 

0  24  44.33 

0  39  31.4 

12.2 

4.6 

0.32 

6 

0    0.7 

4  58  4.95 

23  32  10.3 

6.7 

2.6 

0.18 

20 

2227.1 

02651.12 

0  42  38.2 

12.0 

4.6 

0.31 

6 

0   6.3 

5   7  37.16 

23  64  16.1 

6.8 

2.6 

0.18 

21 

2225.6 

02911.77 

4-  0  48   2.3 

11.8 

4.4 

0.30 

7 

011.9 

5  17  10.90 

+24  1342.0 

6.6 

2.6 

0.19 

22 

22  24.2 

0  31  45.68 

0  55  39.3 

11.6 

4.3 

0.30 

8 

0  17.5 

52644.60 

24  30  22.7 

6.8 

2.6 

0.19 

23 

2223.0 

0  34  32.24 

1    524.3 

11.3 

4.3 

0.29 

9 

023.1 

53616.70 

24  44  16.0 

6.8 

2.6 

0.19 

24 

22  22. 1 

0  37  30.89 

1  17  12.7 

11.1 

4.2 

0.29 

10 

028.6 

6  45  45.73 

24  6517.3 

6.9 

2.6 

0.19 

25 

2221.3 

04041.10 

1  30  59.6 

10.9 

4.1 

0.28 

11 

0.34.1 

5  65  10.27 

25  3  29.8 

6.9 

2.6 

0.19 

26 

2220.7 

0  44   2.40 

-1-  1  46  40.4 

10.7 

4.1 

0.27 

12 

0  39.3 

6   4  28.98 

+25  864.6 

7.0 

2.7 

0.19 

27 

2220.3 

0  47  34.34 

2   4  10.7 

10.5 

4.0 

0.27 

13 

0  44.6 

613  40.67 

25  1 1  34.8 

7,1 

2.7 

0.20 

28 

2220.1 

051  16.53 

2  23  25.9 

10.4 

3.9 

0.26 

14 

0  49.7 

6  22  44.29 

25  1135.3 

7.1 

2.7 

0.20 

29 

2220.0 

0  65   8.60 

24421.8 

10.2 

3.9 

0.25 

15 

0  64.6 

6  31  38.92 

25  9    1.3 

7.2 

2.7 

0.20 

30 

2220.0 

0  59  10.23 

3  6  54.1 

10.0 

3.8 

0.25 

16 

0  59.5 

6  4023.78 

25   3  59.4 

7.3 

2.7 

0.20 

May  1 

2220.3 

1    321.17 

4-  3  30  58.8 

9.8 

3.7 

0.24 

17 

1    4.1 

6  48  68.20 

+24  56  36.7 

7.4 

2.8 

0.20 

2 

2220.7 

1    741.18 

36632.0 

9.6 

3.7 

0.24 

18 

1    8.5 

6  6721.64 

24  47   0.6 

7.4 

2.8 

0.21 

3 

2221.2 

1  12  10.04 

4  23  29.6 

9.5 

3.6 

0.24 

19 

1  12.8 

7   6  33.67 

24  35  18.8 

7.6 

2.8 

0.21 

4 

2222.0 

1  1647.62 

4  6148.1 

9.3 

3.6 

0.24 

20 

116.9 

713  33.94 

24  2139.0 

7.6 

2.9 

0.21 

5 

2222.8 

1  21  33.81 

5  21  23.6 

9.1 

3.5 

0.23 

21 

120.7 

7  2122.18 

24   6   9.1 

7.7 

2.9 

0.21 

6 

22  23.7 

1  26  28.52 

•h  56212.3 

9.0 

3.6 

0.23 

22 

123.4 

72868.19 

+23  48  66.9 

7.9 

3.0 

0.21 

7 

22  24.8 

1  31  31.70 

6  24  10.8 

8.8 

3.4 

0.23 

23 

127.8 

7  3621.86 

23  3010.2 

8.0 

3.0 

0.22 

8 

22  26.0 

1  36  43.36 

657  15.6 

8.7 

3.3 

0.23 

24 

131.0 

7  43  33.09 

23   9  56.3 

8.1 

3.1 

0.22 

9 

2227.4 

142   3.53 

7  3122.8 

8.5 

3.3 

0.22 

25 

134.0 

76031.84 

22  48  22.8 

8.2 

3.1 

0.22 

10 

2228.9 

1  47  32.29 

8  628.9 

8.4 

3.2 

0.22 

26 

136.9 

76718.06 

222536i> 

8.4 

3.1 

0.22 

11 

22  30.7 

1  63  9.72 

4-  8  42  30.2 

8.3 

3.2 

0.22 

27 

139.4 

8  361.76 

+22    145.6 

8.6 

3.9 

0.22 

12 

2232.5 

1  68  55.94 

91922.8 

8.1 

3.1 

0.21 

28 

141.9 

8  10  12.92 

2136  55.6 

ao 

3.8 

0.23 

Kt 

22  34.4 

2   451.10 

9  67   2.8 

8.0 

3.1 

0.21 

29 

144.0 

81621.68 

21  11  13.2 

8.6 

3.3 

0.23 

14 

22  36.6 

2  10  55.41 

10  36  25.8 

7.9 

3.0 

0.21 

30, 

146.0 

82217.76 

2044  46.1 

8.9 

3.3 

0.23 

15 

2238.9 

217   9.06 

1 1  14  27.6    7.8 

3.0 

0.20 

31 

147.8 

828   1.41 

20  17  37.4 

9.0 

3.4 

0.23 

16 

2241.9 

2  23  32.27-1-1154    3.8'    7.7 

1                                       1 

3.0 

0.20 

32 

149.3 

8  33  32.574-19  49  66.2 

9.2 

3.6 

0.24 

17  22  43.9 

2  30   5.28 '1-12  34   9.2    7.6 

2.9 

0.20 

33 

160.8 

838  51.22+19  2147.6 

9.3 

3.5 

0.24 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tnuielt 

AppMVDt 

R.AaoennoD 

At 

TtMieit. 

Apparent 

DeoUsatioB 

at 

Tninait. 

Hor. 
Par. 

It 
9.0 

8em] 
dtam. 

If 
3.4 

S.T.of 

Seia. 

Pass. 

Mer. 

0.93 

Date. 

Mean 

Time 

of 

Tianait. 

Apparent 

RwAMenuon 

at 

Traoait. 

Apparent 

DeoUnation 

at 

Transit. 

Hor. 
Par. 

Semi 
dtam. 

S.T.of 
Bern. 
Pasa 
Mer. 

0.3:1 

Jnly  1 

h  in 
147.8 

h  m     a 
898    1.41 

O       1       /< 

+90  17  37.4 

A.ug.15 

h    m 
93  10.9 

h  m     a 
851  19.97 

O       t        tf 

+  14  94  18.7 

19.4 

II 
4.7 

2 

149.3 

8  33  39.57 

19  49  56.9 

9.9 

3.5 

0.94 

16 

93    5.9 

8  51    0.83 

14  43  10.0 

19.1 

4.5 

0.39 

3 

150.8 

8  38  51.99 

199147.6 

9.3 

3.5 

0.94 

17 

93   9.9 

851  11.57 

15   0  39.1 

11J6 

4.4 

0.31 

4 

I5I.9 

8  43  57.39 

18  5:117.1 

9.5 

3.6 

0.95 

18 

9958.9 

85159.44 

15  16  10.3 

11.5 

4.3 

0.30 

5 

169.9 

8  48  50.80 

1894  30.6 

9.6 

3.6 

0.95 

19 

9956.3 

853   4.13 

1599  50.7 

11.9 

4.9 

0.99 

6 

153.6 

85331.59 

+17  5534.0 

9.8 

3.7 

0.95 

90 

9954.0 

8  54  46.89 

+15  4190.5 

10.9 

4.0 

0.99 

7 

154.1 

8  57  59.59 

1796  39.9 

10.0 

3.8 

0.96 

91 

99  59.3 

857   0.64 

155097.7 

10.5 

3.9 

0.98 

8 

154.4 

9   9  14.67 

16  57:19.7 

10.9 

3.8 

0.96 

99 

9961.1 

859  45.01 

15  57    1.5 

10.9 

3.8 

0.97 

9 

154.5 

9   616.67 

16  9839.3 

10.4 

3.9 

0.97 

9:) 

9950.4 

9   9  59.98 

16   0  59.5 

9.9 

3.7 

0.96 

10 

154.4 

9  10   5.38 

15  59  58.5 

10.6 

4.0 

0.97 

94 

99  50.9 

9  649.48 

16    151.9 

9.6 

3.6 

0.95 

II 

154.1 

9  13  40.57 

4-153136.9 

10.8 

4.1 

0.97 

95 

9960.4 

9  1053.86 

+155959.8 

9.4 

3.5 

0.95 

U 

153.5 

9  17    1.98 

15   3  38.9 

II.O 

4.1 

0.98 

96 

9951.1 

915  30.41 

1554  49.5 

9.1 

3.4 

0.94 

13 

1  59.7 

990   9.33 

14  36  10.8 

11.9 

4.9 

0.98 

97 

99  59.9 

99031.89 

15  46  38.3 

6.8 

3.3 

0.93 

14 

151.6 

9  93   9.30 

14    990.0 

11.4 

4.3 

0.99 

98 

9953.6 

99555.90 

153517.1 

8.6 

3.9 

0.93 

15 

160.3 

9  95  40.54 

1343  19.9 

11.6 

4.4 

0.99 

99 

99  55.4 

93140.33 

15  90  45.0 

a4 

3.9 

0.99 

16 

148.6 

998   3.65 

+13  1754.1 

11.8 

4.5 

0.99 

30 

99  57.5 

9  37  49.97 

+15   3   4.5 

8.9 

3.1 

0.99 

17 

147.0 

9  30  11.99 

1953  39  8 

19.0 

4.6 

0.30 

31 

99  59.8 

9  44    1.56 

14  49  19.7 

8.0 

3.0 

0.91 

16 

144.8 

939   9.84 

1930  14.9 

19.9 

4.6 

0.30 

Sept.  1 

93   9.3 

9  50  33.79 

14  1836.1 

7.8 

3.0 

0.91 

19 

149.5 

9  33  38.08 

19  8   7.7 

19.4 

4.7 

0.31 

9 

93   5.9 

9  57  17.49 

13  59    1.4 

7.6 

9.9 

0.90 

90 

139.9 

9  34  56.48 

1 1  47  18.9 

19.6 

4.8 

0.31 

3 

93   8.1 

10   4  10.95 

13  9945.3 

7.4 

9.8 

0.90 

21 

137.0 

9  35  57.69 

+1 1  97  55.9 

19.8 

4.9 

0.39 

4 

93  11.3 

10  11  10.16 

+1950  56.1 

7.3 

9.8 

0.19 

99 

133.7 

93641.09 

11  10   6.4 

13.0 

5.0 

0.39 

5 

93  14.4 

10  18  1*5.96 

19  1651.0 

7.1 

9.7 

0.19 

93 

130.9 

9  37  6.59 

1053  58.1 

13.9 

5.0 

0.33 

6 

93  17.5 

10  9593.79 

1 1  40  36.6 

7.0 

9.7 

0.19 

94 

196.5 

9  37  13.60 

10  39  38.9 

13.4 

5.1 

0.34 

7 

9390.7 

10  3934.91 

11    997.6 

6.9 

9.6 

0.18 

95 

199.3 

937   9.11 

1097  16.5 

13.7 

5.9 

0.34 

8 

93  94.0 

103945.17 

109935.8 

6.9 

9.6 

0.18 

96 

1  17.8 

93631.99 

+10  10  58.3 

13.9 

5.9 

0.35 

9 

9397.1 

10  46  55.59 

+  9  41  13.8 

6.8 

9.6 

0.18 

97 

1  13.9 

9  35  43.08 

10   850.8 

14.1 

5.3 

0.35 

10 

93  30.4 

10  54   4.31 

8  58  33.4 

6.7 

9.6 

0.18 

98 

1    8.1 

934  35.80 

10   3   0.4 

14.9 

5.4 

0.36 

11 

93  33.6 

1 1    1  10.76 

8  14  45.5 

6.7 

9.5 

0.17 

99 

1    9.7 

9  33  10.47 

9  59  39.1 

14.4 

5.4 

0.36 

19 

93.36.7 

11    8  14.97 

730    1.1 

6.6 

9.5 

0.17 

30 

057.1 

9  31  97.74 

95899.9 

14.5 

5.5 

0.37 

13 

93  39.7 

II  1514.33 

6  44  99.7 

6.6 

9.5 

0.17 

31 

0  51.9 

99996.56 

+  95956.8 

14.5 

5.5 

0.37 

14 

93  49.7 

119910.60 

+  55890.9 

6.5 

9.5 

0.17 

Ang.  1 

0  45.1 

997  14.14 

10   353.4 

14.6 

5.5 

0.37 

15 

93  45.6 

1199  9.88 

5  1 1  40.7 

6.5 

9.5 

0.17 

9 

0  38.6 

9  94  46.05 

10  10  18.8 

14.7 

5.6 

0.38 

16 

93  48.5 

113551.09 

4  94  38.8 

6.5 

9.4 

0.16 

3 

039.0 

999  6.19 

10  19  9.7 

14.7 

5.6 

0.38 

17 

93  51.3 

1 1  49  34.94 

33791.1 

6.4 

9.4 

0.16 

4 

095.9 

9  19  16.80 

1030  90.4 

14.8 

5.6 

0.38 

18 

93  54.0 

1149  14.64      94953.^ 

6.4 

9.4 

0.16 

6 

0  18.4 

9  1690.40 

+10  43  49.7 

14.8 

5.5 

0.38 

19 

9356.6 

115550.17 

+  9  999.3 

6.4 

9.4 

0.16 

6 

0  11.5 

9  13  19.87 

10  59  6.1 

14.7 

5.5 

0.37 

90 

93  59.1 

19  991.60 

1  14  51.3 

6.4 

9.4 

0.16 

7 

0   4.5 

9  10  18.31 

1 1  16  17.e 

14.6 

5.6 

0.37 

99 

0    1.7 

19  8  49.08+  097  95.4 

6.3 

9.4 

0.16 

7 

93  57.6 

9   718.99 

1135  9.1 

14.4 

1   *-^ 

0.37 

93 

0  4.1 

19  1519.75-  01951.7 

6.3 

9.4 

0.16 

8 

93  50.7 

9   4  95.39 

1155  3.0 

14.3 

'   5.4 

0.37 

24 

0  6.5 

199139.75 

1    656.4 

6.3 

9.4 

0.16 

9 

1 

93  44.1 

i    140.70 

+1916  9.1 

14.1 

5.3 

0.36 

95 

0  8.8 

199749.97 

-  1  53  45.5 

6.3 

9.4 

0.16 

10 

93  37.6 

859  8.59 

19  37  40.3 

13.9 

5.9 

0.36 

96 

011.1 

1934   9.48 

9  40  16.3 

6.3 

9.4 

0.16 

II 

9331.5 

85659.00 

1959  38.0 

13.6 

5.1 

0.35 

97 

0  13.4 

1940  19.57 

39696.9 

6.3 

9.4 

0.16 

19 

9395.6 

8  54  54.91 

13  9135.6 

13.3 

5.0 

0.35 

98 

0  15.6 

19  46  19.77 

4  19  19.9 

6.3 

9.4 

0.16 

13 

9390.0 

85317.99 

13  4314.0 

13.0 

4.9 

0.34 

99 

017.6 

195994.93     4  57  34.0 

6.3 

9.4 

0.16 

14 

1 

93  14.9 

8  59   5.56 

+  14   4  14.4 

19.7 

4.8 

0.33 

:n 

0  19.7 

195896.13-  54997.9 

6.3 

9.4 

0.16 

!     IS 

9310.9 

851  19.97 -I'M  94  18.7 

19.4 

4.7 

0.33 

31     0  91.7 

13   4  95.68-  696  59.7 

6.3 

9.4 

0.16 
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FOE  TBASlHiT  AT  WASHINGTON, 

Dftte. 

Mean 

Time 
of 

h    m 
021.7 

App«rent 

B.  AicwmteB 

at 

Tranait. 

Apparent 

Deeflnatlon 

at 

Tranait. 

Hor. 
Par. 

n 

6.3 

Saml- 

dlUD. 

8.T.of 
Sem. 
Paaa. 
Ker. 

Date. 

Mean 

Time 

of 

Ttanalt. 

Appawmt 

RAaoenaioD 

at 

Tranait. 

Apparent 

DeoflnatloD 

at 

Tranait. 

Hor. 
Par. 

8emt. 
diam. 

aT.of 
Sem. 
Paaa. 
Ker. 

0.31 

Oot.    1 

h   m     a 
13   4  25.68 

O      t       It 

-62652.7 

1* 
2.4 

a 
0.16 

Nov.  16 

h  m 
1    0.6 

h  m     a 
16  44  45.71 

0    1    II 
-24  14  56.8 

II 
11.4 

II 
4.3 

2 

023.7 

13  1023.06 

71046.6 

6.3 

3.4 

0.16 

17 

056.2 

16  44  10.61 

24    136.1 

11.7 

4.4 

0.31 

3 

025.7 

13  16  18.42 

7  54   8.3 

6.3 

2.4 

0.16 

18 

050.9 

16  4252.73 

23  4524.2 

11.9 

4.5 

0.32 

4 

027.7 

13  2211.92 

8  36  56.0 

6.3 

2.4 

0.16 

19 

0  45.0 

16  4050.91 

23  2615.0 

12.2 

4.6 

0.33 

5 

029.6 

1328  3.73 

9  19  8.5 

6.3 

2.4 

0.16 

20 

0  38.2 

16  38   5.13 

23   4   5.6 

12.4 

4.7 

0.33 

6 

0  31.5 

13  3354.00 

-10   0  44.5 

6.4 

2.4 

1 

0.16 

21 

0  30.9 

16  34  37.02 

-22  38  58.7 

12.7 

4.8 

0.34 

7 

0  33.4 

13  3942.84 

10  4142.5 

6.4 

2.4 

0.10 

22 

022.6 

16  30  30.13 

2211    3.6 

12.9 

4.9 

0.34 

8 

0  35.2 

134530.39 

1122    1.2 

6.4 

2.4 

0.16 

23 

014.2 

162549.98 

2140  39.3 

13.0 

5.0 

0.35 

9 

0  37.0 

13  51  16.76 

12   139.7 

6.5 

2.4 

0.17 

24 

0  5.2 

1620  44.08 

21    815.2 

13.1 

5.0 

0.35 

JO 

0  38.8 

13  57  2.05 

12  40  36.2 

6.5 

2.5 

0.17 

24 

23  55.8 

161521.75 

20  34  32.0 

13.1 

5.0 

0.35 

11 

0  40.6 

14   246.33 

-131849.8 

6.5 

2.5 

0.17 

25 

23  46.7 

16   9  53.46 

-20   0  19.8 

13.0 

4.9 

0.35 

12 

042.4 

14   829.70 

135619.1 

6.6 

2.5 

0.17 

26 

23  37.2 

16   4  30.16 

1926  36.2 

12.9 

4.9 

0.35 

13 

0  44.2 

14  14  12.21 

14  33  2.9 

6.6 

2.5 

0.17 

27 

23  28.0 

15  59  22.45 

18  54  20.1 

12.7 

4.8 

0.34 

14 

0  45.9 

14  19  53.88 

15  859.9 

6.7 

2.5 

0.17 

28 

23  19.5 

15  54  39.83 

1824  27.8 

12.5 

4.7 

0.34 

15 

0  47.7 

14  95  34.73 

15  44   9.0 

6.7 

2.5 

0.17 

29 

2311.5 

15  5030.16 

17  67  48.5 

12.2 

4.7 

0.33 

16 

0  49.4 

14  31  14.77 

-16  1828.7 

6.8 

2.6 

0.18 

30 

23   4.1 

1546  59.29 

-17  35  0.4 

12.0 

4.6 

0.33 

17 

051.1 

14  3654.02 

165157.6 

6.8 

2.6 

0.18 

Deo.  1 

2256.3 

1544  10.97 

17  1628.5 

11.8 

4.4 

0.32 

16 

0  52.8 

14  42  32.41 

1724  34.2 

6.9 

2.6 

0.18 

2 

2251.2 

1542   7.05 

17  224.9 

11.5 

4.3 

0.31 

19 

054.5 

14  48  9.87 

1756  17.1 

7.0 

2.6 

0.18 

3 

22  46.0 

1540  47.68 

165250.7 

11.2 

4.2 

0.31 

20 

0  56.1 

14  53  46.30 

1827  5.0 

7.0 

2.6 

0.18 

4 

2241.5 

15  4011.76 

1647  37.2 

10.9 

4.1 

0.30 

21 

057.7 

14  5921.61 

-186656.2 

7.1 

2.7 

0.19 

5 

2237.6 

154017.24 

-164628.4 

10.6 

4.0 

0.29 

22 

059.3 

15   4  55.65 

192549.0 

7.1 

2.7 

0.19 

6 

22  34.5 

1541    1.48 

1649  3.8 

10.3 

3.9 

0.28 

23 

1    0.9 

151028.19 

19  53  41.8 

7.2 

2.7 

0.19 

7 

2231.9 

154221.49 

16  55  0.1 

10.0 

3.8 

0.27 

24 

1    2.5 

151558.99 

20  20  32.8 

7.3 

2.7 

0.19 

8 

2229.8 

1544  14.18 

17   3  52.6 

9.8 

3.7 

0.26 

25 

1    4.0 

15  2127.78 

20  46  20.2 

7.4 

2.8 

0.20 

9 

2228.2 

1546  36.47 

17  1517.1 

9.5 

3.6 

0.26 

2G 

1    5.5 

1526  54.24 

-21  11    2.0 

7.5 

2.8 

0.20 

10 

2227.1 

154925.41 

-17  2860.1 

9.2 

3.5 

0.25 

27 

I    7.0 

15  32  17.97 

21  34  36.2 

7.6 

2.9 

0.20 

11 

2226.4 

155238.27 

17  44   9.3 

9.0 

3.4 

0.24 

28 

1    8.4 

15  37  38.53 

2157   0.8 

7.7 

2.9 

0.21 

12 

2226.1 

155612.52 

18  0  54.8 

8.8 

3.3 

0.24 

29 

1    9.8 

15  42  55.38 

221813.7 

7.8 

2.9 

0.21 

13 

2226.0 

16  0  5.89 

18  18  48.2 

8.6 

3.3 

0.23 

30 

1  10.9 

1548  7.90 

223812.3 

7.9 

3.0 

0.21 

14 

22  26.3 

16   4  16.37 

18  37  32.7 

8.5 

3.2 

0.23 

31 

1  12.1 

155315.36 

-2256  54.2 

8.0 

3.0 

0.22 

15 

2226.7 

16  8  42.13 

-18  56  53.4 

8.3 

3.1 

0.22 

Nov.  1 

1  13.2 

15  5816.95 

23  14  16.7 

8.2 

3.1 

0.22 

16 

2227.5 

16  1321.56 

19  1637.3 

8.1 

3.1 

0.22 

2 

1  14.2 

16   311.76 

23  30  17.2 

8.3 

3.2 

0.22 

17 

2228.4 

16  1813.25 

19  36  32.7 

8.0 

3.0 

0.22 

3 

1  15.1 

16  7  58.70 

23  44  52.6 

8.5 

3.2 

0.23 

18 

2229.4 

1623  15.97 

195629.2 

7.8 

3.0 

0.21 

4 

\  15.7 

16  1236.60 

23  58   0.5 

8.6 

3.3 

0.23 

19 

22  30.7 

162828.64 

20  16  17.6 

7.7 

2.9 

0.21 

5 

1  16.3 

16  17  4.06 

-24   9  36.7 

8.8 

3.4 

0.24 

20 

22  32. 1 

1633  50.32 

-20  35  50.1 

7.6 

2.9 

0.21 

6 

1  16.6 

1621  19.51 

24  19  37.8 

9.0 

3.4 

0.25 

21 

2233.6 

16  3920.16 

20  54  59.3 

7.5 

2.8 

0.20 

7 

1  16.6 

162521.23 

24  28  0.2 

9.2 

3.5 

0.25 

22 

22  35.4 

16  44  57.42 

21  1339.1 

7.4 

2.8 

0.20 

8 

1  16.4 

1629   7.25 

24  34  39.4 

9.4 

3.6 

0.26 

23 

2237.1 

165041.49 

21  31  43.9 

7.3 

2.8 

0.20 

9 

1  16.0 

16  32  35.38 

24  39  30.8 

9.6 

3.7 

0.27 

24 

22  39.0 

16  56  31.82 

21  49  8.7 

7.2 

2.7 

0.20 

10 

1  15.2 

16  3543.24 

-24  42  29.4 

9.9 

3.7 

0.27 

25 

22  40.8 

17  227.88 

-22   6  48.8 

7.1 

2.7 

0.19 

11 

1  14.0 

16  3828.22 

24  43  29.7 

10. 1 

3.8 

0.28 

26 

22  43.0 

17   829.23 

222140.4 

7.0 

2.6 

0.19 

12 

1  12.4 

16  40  47.40 

24  42  25.6 

10.4 

3.9 

0.28 

27 

22  45.3 

17  14  35.49 

22  36  40.1 

6.9 

2.6 

0.19  1 

1 

13 

1  10.3 

16  42  37.91 

24  39   9.9 

10.6 

4.0 

0.29 

28 

22  47.5'  1720  46.31 

22  5044.4    6.9 

1 

2.6 

0.19 

1 

14 

1    7.7 

10  43  56.52 

24  33  35.3 

10.9 

4.1 

0.29 

29 

22  49.8' 17  27    1.37 

23   3.50.4    6.8 

2.5 

0.19' 

15 

1    4.5 

1644  40.11 

-24  25  33.8 

11. 1 

4.2 

0.30 

30 

22  52.1 

17  3320.38-23  1555.5    6.7 

2.5  0.19  1 

1         16 

1    O.G 

16  44  45.71-2114  56.8 

11.4 

4.3I0.31 

31 

22 54.5!  17 39 43. 10-23 26 57.3    6.7 

2.5!  0.19  1 
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FOR  TBAN^SIT  AT  WASHTNQTON. 

Date. 

ICaaa 

TIma 

of 

Traoalt 

A|iparent 

B.  AaoeMJOD 

at 

Traaalt. 

ApPMMit 

DaoUoatioo 
at 

Hor. 
Par. 

Ii 
6.4 

Seml- 
dikm. 

6.1 

S.Txif 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Traaait 

Apparent 

R.AaoeiiaM>o 

at 

Trauait. 

Apparent 

Deelination 

at 

Tranalt. 

Hor. 
Par. 

flmni 
diam. 

0.T.of 
Sem. 
Paaa. 
Mer. 

Jan.  6 

h  m 
21  57.4 

h  m    ■ 
164317.08 

O       1       $' 

-21    1    7.7 

a 
0.43 

Feb.l5 

h    m 
23    1.0 

h  m    a 
20  4826.20 

O       t       ft 

-183540.5 

II 
5.6 

II     a 
5.4  0.38 

1 

2158.7 

164832.67 

211252.9 

6.4 

6.1 

0.43 

16 

23  2.1 

20  53  32.47 

1817  32.5 

5.6 

5.4'  0.38 

9 

22  0.0 

16.53  49.18 

2124    1.9 

6.3 

6.1 

0.43 

17 

23  3.2 

20  58  37.60 

17  5952.9 

5.6 

5.4  0.38 

3 

22    1.4 

1659  6.58 

2134  34.0 

6.3 

6.1 

0.43 

18 

23   4.3 

21    341.59 

17  3942.5 

5.5 

5.3  0.38 

4 

22  2.7 

17   4  24.83 

21  44  28.7 

6.3 

6.0 

0.43 

19 

23  5.4 

21    844.41 

1720    1.9 

5.5 

5.3  0.3d 

5 

22  4.1 

17  943.89 

-2153  45.5 

6.2 

6.0 

0.43 

20 

23  6.5 

21  1346.07 

-165951.9 

5.5 

5.3  0.38 

6 

22  5.4 

1715  3.73 

22  224.0 

6.2 

6.0 

0.43 

21 

23  7.6 

21  1846.58 

16  39  13.1 

5.5 

5.3  0.38 

7 

22  6.8 

172024.28 

2210  23.7 

6.2 

6.0 

0.43 

22 

23  8.7 

21  23  45.93 

16  18  6.4 

5.5 

5.3  0.37 

8 

22  8.2 

172545.51 

221744.2 

6.2 

6.0 

0.42 

23 

23   9.8 

212844.13 

15  5632.4 

5.5 

5.3|  0.37 

9 

22  9.6 

1731    7.37 

22  24  25.2 

6.1 

5.9 

0.42 

24 

23  10.8 

213341.17 

1534  31.7 

5.5 

5.3  0.37 

10 

2211.0 

173629.81, 

-223026.3 

6.1 

5.9 

0.42 

25 

23  11.8 

213837.07 

-15  12  5.1 

5.5 

5.3 

0.37 

11 

2212.5 

17  4152.76 

223546.9 

6.1 

5.9 

0.42 

26 

23  12.7 

214331.85 

14  4913.3 

5.5 

5.3 

0.37 

19 

2213.9 

17  47  16.19 

224027.0 

6.1 

5.9 

0.42 

27 

2313.6 

21  48  25.51 

14  2556.9 

5.5 

5.3  0.:16 

13 

2215.4 

17  5240.02 

2244  26.2 

6.1 

5.9 

0.42 

28 

23  14.5 

21  53  18.08 

14   216.8 

5.4 

5.2  0.36 

14 

• 

22  16.8 

17  58  4.21 

2247  44.2 

6.1 

5.8 

0.42 

Mar.  1 

23  15.4 

2158  9.57 

13.38  13.6 

6.4 

5.2  0.36 

15 

2218.3 

18  328.67 

-22  50  20.9 

6.0 

5.8 

0.42 

2 

23  16.3 

22  259.99 

-1313  48.1 

5.4 

5.2  0.36 

16 

2219.7 

18  853.36 

225216.1 

6.0 

6.8 

0.42 

3 

23  17.2 

22  7  49.37 

1249    1.0 

5.4 

5.2, 0.36 

17 

2221.2 

1814  18.21 

225329.7 

6.0 

5.8 

0.42 

4 

23  18.1 

2212  37.73 

1223  53.0 

5.4 

5.2  0.36 

18 

2222.6 

181943.17 

2254    1.4 

6.0 

5.8 

0.41 

5 

23  19.0 

221725.09 

115824.9 

5.4 

5.2J  0.35 

19 

2224.1 

1825  8.17 

225351.3 

6.0 

5.8 

0.41 

6 

23  19.8 

222211.47 

1 1  32  37.4 

5.4 

5.2  0.35 

20 

2225.6 

18303.3.16 

-22  52  59.3 

5.9 

5.8 

0.41 

7 

2320.6 

222656.91 

-11    631.1 

5.4 

5.2  0.35 

21 

2227.1 

183558.07 

225125.5 

5.9 

5.7 

0.41 

8 

2321.4 

223141.42 

1040  6.8 

5.4 

5.2  0.35 

22 

2228.6 

184122.85 

2249  9.9 

5.9 

5.7 

0.41 

9 

23  22.2 

22  36  25.05 

1013  25.4 

5.4 

5.2  0.35 

23 

2230.1 

18  46  47.42 

224612.5 

5.9 

5.7 

0.41 

10 

23  22.9 

2241    7.60 

9  46  27.4 

5.3 

5.1  0.35 

24 

2231.6 

185211.74 

22  42  33.5 

5.9 

5.7 

0.41 

11 

2323.7 

22  45  49.72 

9  19  13.7 

5.3 

5.1 

0.35 

25 

22  33.0 

1857  35.76 

-22:)8I3.0 

5.9 

5.7 

0.41 

12 

23  24.4 

2250  30.83 

-  85145.0 

5.3 

5.1 

0.35 

26 

22  34.5 

19  259.41 

22  33  11.1 

5.9 

5.7 

0.41 

13 

2325.2 

225511.17 

824   2.0 

5.3 

5.1 

0.35 

27 

2235.9 

19  822.66 

22  27  28.0 

5.8 

5.6 

0.41 

14 

23  25.9 

22  59  50.77 

766  5.5 

5.3 

5.1 

0.35 

28 

2237.3 

191345.43 

2221    3.8 

5.8 

5.6 

0.40 

15 

2326.5 

23   4  29.66 

72756.2 

5.3 

5.1 

0.34 

29 

2238.7 

1919  7.69 

2213  58.8 

5.8 

5.6 

0.40 

16 

2327.2 

23  9  7.85 

65934.9 

5.3 

5.1 

0.34 

30 

2240.1 

1924  29.37 

-22  613.3 

5.8 

5.6 

0.40 

17 

2327.9 

231345.40 

-631    2.4 

5.3 

5.1 

0.34 

31 

2241.6 

1929  50.44 

215747.7 

5.8 

5.6 

0.40 

18 

2328.6 

231822.33 

6  219.5 

5.3 

5.1  0.34   1 

Feb.  1 

2243.0 

103510.86 

214842.2 

5.8 

5.6 

0.40 

19 

2329.3 

2:12258.69 

53326.7 

5.3 

5.1 

0.34 

2 

2244.3 

1940  30.58 

21  38  57.2 

5.7 

5.5 

0.40 

20 

2329.9 

23  27  34.50 

6   4  24.8 

5.3 

5.1 

0.34 

3 

2245.8 

194549.56 

212833.1 

6.7 

5.5 

0.40 

21 

2330.5 

2332  9.81 

4  3514.7 

6.3 

5.1 

0.34 

4 

2247.1 

10  51    7.75 

-21  17  30.2 

5.7 

5.5 

0.39 

22 

2331.1 

23  36  44.65 

-  4   536.9 

5.2 

5.1  0.34 

5 

2248.5 

195625.12 

21    549.1 

5.7 

5.5 

0.39 

23 

23  31.8 

2341  19.07 

3  36  32.4 

5.2 

5.1  0.34 

6 

22  49.8 

20    141.62 

20  53  30.0 

5.7 

5.5 

0.39 

24 

23  32.4 

23  45  53.10 

3  7    1.7 

5.2 

5.1' 0.34 

7 

2251.1 

20  657.23 

20  40 .33.5 

5.7 

5.5 

0.39 

25 

23  33.0 

235026.77 

2  37  25.6 

5.2 

5.0  0.34 

8 

2252.4 

201211.91 

2027   0.2 

5.7 

5.5 

0.39 

26 

2:)  33.6 

2355  0.14 

2  7  44.8 

5.2 

5.0  0.34 

9 

2253.7 

20  17  25.63 

-201250.5 

5.6 

5.5 

0.39 

27 

23  34.2 

23  59  33.25 

-  1  38  0.0 

5.2 

5.0  0.34 

10 

2254.9 

20223a36 

1958  5.1 

5.6 

5.4 

0.39 

28 

2334.9 

0   4   6.14 

1    811.9 

5.2 

5.0  0.34 

11 

2256.2 

2027  50.06 

19  4244.4 

5.6 

5.4 

0.39 

29 

2335.5 

0  8:)8.85 

03821.3 

5.2 

5.0;  0.33 

12 

2257.4 

2033  0.r<2 

192648.9 

5.6 

5.4 

0.38 

30 

23  36.1 

0  1311.42 

-0  828.7 

5.2 

5.0|  0.33 

13 

2258.6 

t^O  38  10.31 

191019.3 

5.6 

5.4 

0.38 

31 

23  36.7 

0  17  43.90 

-¥  02125.1 

5.2 

5.0  0.33 

14 

2259.8 

204318.81 

-185316.3 

5.6 

5.4 

0.38 

32  23  37.3 

02216.32 

4-051  19.3 

5.2 

5.0  0.33 

15 

23   1.0  204826.20 

-1835  40.5 

5.6 

5.4 

0.38 

33  23  37.9 

02648.75.^  121  13.3 

5.2 

5.0  0.33 
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FOB  TBAl^aiT  AT  WASHINGTON. 


Date. 


Apr.   I 


5 


7 

8 

9 

10 

11 
12 
13 
U 
15 

J6 
17 
18 
19 
90 

91 
99 
93 
94 
95 

9e 

97 
98 

99 

30 

May  I 

9 
3 
5 

e 

7 

8 

9 

iO 

II 

19 
13 
14 
15 
10 


Mean 

Time 

of 

Tnuiait. 


Apparent 

RrAacemioo 

at 

Transit. 


h    m 
23  :)7.3 

23  37.0 

23  38.4 

23  39.0 

23  39.0 

23  40.2 
23  40.81 
2341.4 
23  42.0 
23  42.6 

2343.3 
23  43.9 
23  44.6 
23  45.2 
23  46.9 

23  46.5 
93  47.2 
23  47.9 
23  48.6 
93  49.3 

2350.0 
23  50.8 
23  51.6 
23  59.3 
9:)  53. 1 

23  53.9 
23  54.7 
2356.5 
2356.4 
23  57.2 

2:)  58.1 

9359.0 

93  59.9 

0  0.8 

0    1.8 


0 
0 
0 
0 
0 


9.8 
3.7 
4.7 
6.7 
6.7 


0  7.8 
0  8.8 
0  9.9 
Olt.O 
019.1 


17  0  13.2 

18  0  14.4 


h   m     8 
0  22  16.321 -1- 
0  26  48.75 
0  3121.21 
0  35  53.76 
0  40  26.42 


Apparent 

Deeunalion 

at 

Transit. 


O       /       It 

0  51  19.:^ 

1  21  13.3 
151    6.4 

2  20  57.8 
9  oO  46.9 


0  44  50.25 -f  3  2032.9 
0  4932.2!)  350  15.3 
0  54  ry.t^  4  1953.3 
05839.14      44926.1 


I    3  13.03 

I  7  47.31 
1  1222.00 
I  16  57.12 
I  91  32.73 
126   8.87 


554- 


I  30  45. 
13592.81 
1  40  0.69 
I  44  39.23 
1  49  18.47 


153  58. 
15839.15 
9   3  20.67 
9  8  3.00 
21246.18 


43}-l'i03949wl 
II  0  7.7 
1197  10.9 
1 1  53  57.8 
199027.7 


917  30.94 
92916.22 
927  1.14 
93148.03 
9  36  30.90 


94194. 
94614.70 
951    6.67 
955  57.72 
3   0  50.87 


3   5  45. 

3  1040.52 
3  1537.02 
32034.66 
3  25  33.44 


33033.37 
3  3634.43 
3  40  36.G2 
3  45  39.95 
85044.41 


5  18  53.0 

-i-  548  13.3 

6  17  26.2 

6  46  30.9 

7  1526.9 
7  44  13.3 


81949.31 
841  14.4 
9  927.6 
9  37  28.3 
10   615.7 


Hor. 
Par. 


-►I9  4639.9 
13  19  33.7 

13  38  8.2 

14  329.7 
14  28  16.9 

8 


781 4*14  5949. 
1617  0.6 
164048.5 
16  4  13.0 
16  97  18.1 


Hk  16  49  48. 1 
17  1 1  57.5 
17  3340.3 
1754  66.8 
1816  48.3 


i>l&36   9.9 

18  5651.9 
1916  11.4 

19  34   0.2 
19  6917.4 


8  5649.9<V'f20IO  9.3 
4    0  56.68  ViO  27  14.4 


It 
5.2 

5.2 

5.2 

5.2 

5.2 

6.2 
5.2 
6.2 
5.2 
5.2 

5. 
5. 
5. 
5. 
6. 

5. 
5. 
6. 
5. 
5. 

6. 
5. 
5. 
6. 
6. 

5. 
6. 
6. 
6. 
6. 

6. 

6. 

6. 

6.1 

6. 

5. 
6. 
6. 
5. 
6. 

6. 
6. 
6. 
6. 
6. 

5. 
5. 


Semi- 
diam. 


8.T.of 
Sem. 
Pass. 
Mer. 


5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
6.0 
6.0 

5.0 
6.0 
5.0 
5.0 
5.0 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

5.0 
5.0 
6.0 
6.0 
5.0 

5.0 

5.0 


s 
0.33 

0.33 

0.33 

0.33 

0.33 

0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 

0.3:i 
0.33 
0.34 
0.34 
0.34 

0.34 
0.34 
0.34 
0.34 
0.34 

0.34 
0.34 
0.34 
0.34 
0.34 

0.34 
0.34 
0.34 
0.34 
0.34 

0.34 
0.34 
0.35 
0.35 
0.35 

0.35 
0.35 


Date. 


May  18 
19 
20 
21 
22 

93 
94 
25 

96 
97 

28 
99 
30 
31 
Jnne  I 

9 
3 
4 

5 
6 

7 

8 

9 

10 

II 

19 
13 
14 
15 
16 


Mean 

Time 

of 

Transit. 


Apparent 

R  Asoenalop 

at 

Transit. 


AppaMnl 
DeoDnatio 


it 
Debfination 
at 
Transit. 


h  m 
014.4 

018.7 

0  16.9 

018.1 

0  19.4 

020.6 
0  91.9 
023.2 
0  94.5 
0  25.8 

097.1 

098.4 

029.81 

031.1 

039.5 

033.9 
0  35.3 
036.7 
038.1 
039.5 

0  40.9 
049.3 
0  43.8 
0  46.9 
046.7 

048.1 
0  49.6 
051.0 
059.4 
053.8 


h   m     s 

4   0  56.68>420 

4   6   4.43 

4  It  13.24 

4  16  23.08 

4  2133.95 


17l  056.3 

18  056.7 

19  0  58.1 

90  0  50.5 

91  I    0.9 


99 
93 
94 

96 
96 


I 
I 
I 
I 
1 

I 


9.3 
3.7 
5.1 
6.6 
7.9 


39 
33 


9.9} 
I  10.5 


97 
98 
99    1  ll.di 

30  1  13.1 

31  1  14.4 


4  2645.81 
4  31  58.64 
4  37I9»40 
4  49  27.06 
4  47  42.60 


4  52  58.S 
45816.15 

5  3  34.07 
5  8  52.72 
5  14  12.03 


9814.2946  51.3 
29  5799.1 
23  7  13.3 
93  16  24.5 
23  24  55.3 


5  1931.96 
5  24  52.47 
5  30  13.50 
5  3535.01 

5  40  56.94 

54619.94 
55141.85 

6  57  4.72 
6  997.78 
6   760.96 


6  1314.1 
61837.43 
694   0.60 
69993.64 
6  34  46.491 

640  9.10 
6  45  31.39 
65053.31 

6  5614.78 

7  135.76 


O       I        II 

27  14.4 
20  43  52.9 

20  50  57.4 

21  1627.1 
213021.21 


•1-91  44  39.4 

21  5821.0 

22  1125.6 
229352.5 
293541.3 


Hor. 
Par. 


-1-2339  45.3 
933954.1 
934691.4 
98  59   7.0 

93  57  10.6 

4^    131.9 

94  510.7 
94  8  6.7 
94  1019.7 
94  I  i  49.7 


94^4  19  36.7 
94  19  40.5 
94  19  1.2 
94  10  38.8 
94   833.9 

>94  644.6 
94  913.0 
93  57  56.6 
93  63  i.5 
93  47  99.0 


7  6S6.I8M3  4I    0.:i| 
7  19  16.00   933356 
71736.151  93961 
79953.58    93  17  46.4 
79811.26   23  838.01 


z 


7  33  98. 19 'f99  58  50.0 


1  16.7 
1  16.9 


7  3844.13 
7  43  59.24 
74913.41 
7  54  26.61 


994899.0 
9937  14.1 
992597.0 

99  13  i.a 


u 

5.1 
6.1 
5.1 
5.1 
5.1 

5.1 
6.1 
8.1 
6.2 
5.9 

6.9 
6.9 
5.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.2 
6.9 

6.9 
6.9 
5.9 
5.9 
6.9 

6.9 

6.2 

6.3 

6. 

6.31 


Semi 
diam. 


8.T.of 
Sem 
Pass 
Mer 


7  59  38.794915066.9 

8  4  40.94  49146  14.5 


5.'^ 

6.:- 

6.3 

5. 

6. 

5.3 
6.3 
6.3 
6.4 
6.4 

6.4 
6.4 
6.4 
5.4 
6.4 

6.4 

6.4 


II 
5.0 

6.0 

5.0 

5.0 

5.0 

5.0 
5.0 
5.0 
6.0 
5.0 

6.0 
6/) 
6.0 
6.0 
5.0 

5.0 
6.0 
5.0 
6.0 
5.0 

6.0 
5.0 
6.0 
5.0 
5.1 

5.1 
6.1 
5.1 
5.1 
5.1 

6.1 
5.1 

5.1 
6.1 
6.1 

6.1 
6.2 
6w9 
6.2 
6.9 

5.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.3 


s 
035 

0.35 

0.33 

o:^ 

0.35 

0.35 
0..36 
0.36 
0.36 
0.36 

o.:)6 

0.36 
0.36 
0.36 
0.:i6 

0.36 
0.37 
0.37 
0.37 
0.37 

0.37 
0.37 
0.,37 
0.37 
0.37 

0.37 
0.37 
0.37 
0.37 
0.37 

0.37 
0.37 
0.37 
0.37 
0.37 

0.37 
0.37 
0.37 
0.37 
0.37 

0.37 
0.38 
0.38 
0.38 
0.38 

0.38 
0.38 


VENUS,  1893. 
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FOB  TRANSIT  AT  WASHINGTON. 

Dftto. 

July  1 

Hean 

Time 

of 

TnuMlt. 

▲pparent 
B.XaoeD«loo 

Transit. 

Appareat 

Deeli  nation 

at 

TraiMlt. 

Hor. 
Par. 

// 
6.4 

8emi- 
dJam. 

// 
5.9 

S.T.of 
Sem. 
Pans. 
Mor. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
R.Aaooniiioo 

at 
Tranalt. 

Apnarent 

Deeliaation 

at 

Tranait. 

Hor. 
Par. 

It 
6.9 

1 

8.T.of 
Sam. 

8eni-  Pass. 

diam.,  Mer. 

1 

/»   !    •       1 
6.0  0.40 

h    m 
1  14.4 

h   ro     s 
7  54  96.61 

O       «        1/ 

•1-99  13    1.0 

0.38 

Ang.16 

b    m 
1  59.4 

h    m     ■ 

ii:)4   1.98 

0      *       n 

+  4   950.8 

2 

1  15.7 

7  59  38.7!) 

915966.9 

5.4 

5.9 

0.38 

17 

169.9 

113896.78 

33916.5 

6.9 

6.0  0.40 

» 

1  16.9 

8   4  49.94 

91  46  14.5 

5.4 

5.3 

0.38 

18 

153.3 

114951.14 

3    136.0 

6.9 

6.0  0.40 

4 

1  lai 

810  0.01 

91  31  55.0 

5.4 

5.3 

0.38 

19 

153.8 

1147  15.10 

93050.9 

6.3 

6.0  0.40 

& 

1  19.3 

8  15  a99 

91  16  58.7 

5.5 

5.3 

0.38 

90 

164.3 

113138.70 

1  59  59.8 

6.3 

6.1 

0.40 

1 

6 

190.4 

89016.85 

-1-91    196.9 

6.5 

5.3 

0.38 

91 

154.8 

1156    1.98 

+  199   5.5 

6.3 

6.1  0.41 

7 

191.5 

895  93.5.'! 

90  45  17.9 

5.6 

5.3 

0.38 

99 

156.9 

19  094.9!)      0  58   7.9 

6.3 

6.1  0  41 

8 

199.7 

8:1099.09 

909834.6 

5.6 

5.3 

0.38 

93 

155.7 

19   4  47.76  +  0  97   7.7 

6.4 

6.1  0.41 

9 

193.8 

8  35  3:}.44 

9011  16.8 

5.6 

5.3 

0.38 

94 

156.1 

19  910.33 

-  0   354.4 

6.4 

6.9  0.41 

10 

195.0 

8  40  36.59 

1953  95.9 

5.5 

5.3 

0.38 

95 

156.5 

1913  39.76 

0  :I4  57.7 

6.4 

6.9  0.41 

11 

196.1 

8  45  38.50 

-1-1935  0.5 

5.5 

5.3 

0.38 

96 

166.9 

191755.08 

-  1    6    1.5 

6.4 

6.9  0.41 

1 

19 

197.9 

850:19.18 

19  16   3.9 

5.5 

5.4 

o.:« 

97 

167.4 

199917.39 

137  5.1 

6.6 

6.3  0.49 

13 

198.3 

85538.69 

1856  34.1 

5.6 

5.4 

o.:w 

98 

1  57.8 

199639.64 

9   8   7.9 

6.5 

6.3  0.49 

14 

199.3 

9   0  36.80 

18:16  33.6 

6.6 

5.4 

0.38 

99 

1  58.3 

1931    1.78 

939  9.1 

6.5 

6.3  0.49 

16 

130.3 

9   5:)3.7I 

18  16   9.7 

6.6 

5.4 

0.:w 

30 

166.7 

193594.08 

3  10  8.9 

6.6 

6.4  0.49 

16 

1  31.3 

91099.35 

+  17  55   9.0 

6.6 

5.4 

0..38 

31 

159.9 

193946.48 

-3  41    4.3 

6.6 

6.4  0.49 

17 

139.9 

9  1593.79 

17  3339.1 

6.6 

5.4 

o.:j8 

Sept.  1 

159.6 

1944   9.04 

4  1167.0 

6.6 

6.4  0.43 

18 

133.1 

9  90  16.83 

17  1 1  33.8 

5.6 

5.4 

0.38 

9 

9  0.0 

194631.78 

4  49  45.5 

6.6 

6.4  0.43 

19 

134.0 

995   8.67 

16  49   7.9 

5.6 

5.5 

0.38 

3 

9  0.4 

19  5S  54.75 

61399.1 

6.7 

6.4, 0.43 

90 

134.9 

9  99  59.95 

169615.0 

5.6 

5.5 

0.:58 

4 

9  0.9 

1957  18.00 

5  44   7.9 

6.7 

6.6  0.43 

1 

91 

135.8 

9  34  48.57 

+16  9  56.0 

5.7 

5.5 

0.38 

5 

9    1.3 

13    1  41.57 

-  6  14  39.0 

6.7 

6.6  0.43 

99 

136.7 

9:1936.64 

15  39  11.6 

5.7 

5.5 

0.38 

6 

9    1.8 

13   6   5.49 

6  45   3.9 

6.8 

6.5  0.44 

93 

137.5 

9  44  93.48 

15  15   9.4 

5.7 

5.5 

0.38 

7 

9  9.9 

13  1099.89 

7  1591. 1 

6.8 

6.6  0.44 

94 

138.3 

949   9.11 

14  50  99.9 

5.7 

5.5 

0.38 

8 

9  9.7 

1314  54.59 

74699.8 

6.8 

6.6  0.44 

95 

139.1 

9  53  5:).53 

14  95:19.6 

6.7 

6.5 

0.38 

9 

9   3.9 

13  19  19.89 

8  1599.5 

6.9 

6.6  0.44 

96 

1399 

9  58  36.77 

+14    0  13.5 

5.8 

5.6 

0.38 

10 

9   3.7 

1393  45.55 

-  8  4519.5 

6.9 

6.7  0.45 

97 

140.7 

10   3  18.85 

I3  34:)9.6 

6.8 

5.6 

0.38 

11 

9   4.9 

1398  11.83 

9  14  58.8 

6.9 

6.7  0.45 

98 

141.4 

10   7  59.80 

13   830.7 

5.8 

5.6 

0.38 

19 

9   4.7 

133938.67 

9  44  96.9 

7.0 

6.7  0.45 

99 

149.1 

101939.65 

1949  8.3 

5.8 

5.6 

0.:18 

13 

9   5.9 

13  37   6.19 

101343.1 

7.0 

6.8. 0.46 

30 

1  49.8 

10  17  16.41 

19  1696.9 

6.8 

5.6 

0.38 

14 

9  5.7 

134134.91 

10  49  46.6 

7.0 

6.6  0.46 

1 

31 

1  43.5 

109156.19 

+114895.9 

6.8 

5.7 

0.38 

15 

9  6.9 

1346   9.98 

-11  11.36.4 

7.1 

6.8  0.46 

Aug.  1 

144.9 

109639.80 

1191    6.0 

6.9 

5.7 

0.38 

16 

9  6.7 

13  50  39.44 

114019.1 

7.1 

6.9  0.47 

9 

144.8 

1031    8.47 

1063  99.9 

6.9 

5.7 

0.39 

17 

9  7.3 

1356  9.64 

19  839.8 

7.1 

6.9  0.47 

a 

145.5 

10  3543.18 

1095  35.6 

6.9 

5.7 

0.39 

16 

9  7.8 

1359  33.501   193638.0 

7.9 

6.9  0.47  , 

4 

146.1 

104016.95 

9 .57  95.8 

5.9 

5.7 

0.39 

19 

9  8.4 

14   4    6.39 

13  4  96.6 

7.9 

7.0  0.47 

1 

4 

146.7 

1044  49.8:1 

+  999  0.6 

6.9 

5.7 

0.39 

90 

9   9.0 

14   837.85 

-133158.1 

7.9 

7.0  0.48 

6 

147.3 

104991.83 

9   090.7 

6.0 

5.8 

0.3!) 

91 

9   9.6 

14  13  11.99 

136011.7 

7.3 

7.0  0.48 

7 

147.9 

10  53  53.03 

'83196.8 

6.0 

5.8 

0.39 

99 

910.9 

14  17  45.44 

14  96   6.6 

7.3 

7.1  0.48 

8 

148.4 

105893.41 

8   919.7 

6.0 

5.8 

0.39 

93 

910.9 

14  9990.55 

14  6949.1 

7.4 

7.1  0.49 

9 

148.9 

11    953.09 

7  33   0.0 

6.0 

5.8 

0.39 

94 

911.7 

14  9656.57 

16  1867.6 

7.4 

7.9  0.49 

1           1 

10 

149.4 

11    791.91 

4-7   398.4 

6.1 

6.8 

0.39 

95 

919.9 

14  3133.59 

-1644  69.1 

7.4 

7.9  0.49 

II 

149.9 

11  1160.11 

6  33  46.7 

6.1 

5.9 

o.:)9 

96 

9  19.9  14  36  11.41 

161096.3 

7.6 

7.9  0.50 

19 

160.5 

11  16  17.66 

6   359.6 

6.1 

5.9 

0.40 

97 

9  13.H  14  40  60.96;   16  36  36.3 

7.6 

7.3  0.50  ] 

13 

151.0 

1190  44.59 

63360.0 

6.1 

5.9 

0.40 

98 

914.3,  14  4630.10    17   094.4 

7.6 

7.8  0.51 

14 

151.5 

1 1  96  10.09 

6   338.3 

6.1 

5.9 

0.40 

9!) 

9  15.0  14  50  10  94    17  94  48.8 

1 

7.6 

J 

7.4  0.51 

16 

1  59.0 

119936.71 

4-  4  38  18.3 

6.9 

5.9 

0.40 

30 

9  15  8  14  64  59.80-17  48  48.9 

7.7' 

7.4  0«59 

le 

159.4 

1134    l.98l^  4   950.8!   6.9 

6.0I0.40I 

31 

9  16.6  14  59.35.60-181993.9 

_!•': 

7.5  0.59 

400 
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FOR  TRANSIT  AT  WARHINQTON. 

Dftto. 

Heaa 

Time 

of 

Tnoait 

Apparent 

R.  Asoension 

at 

Tnniiit. 

Apparent 
Deounation 

l^MMit. 

Hor. 
Par. 

7.7 

Semi- 
diam. 

7.5 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

&.  AscensioD 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of' 
Sem. 
Pass. 
Her. 

Oct.   1 

h    m 
2  16.6 

h   ra     8 
14.59.35.69 

-I8  1223.'9 

0.52 

Nov.  16 

h    m 
3   4.1 

h   m     8 
18  4829.83 

O      1       u 

-25  54  36.6 

10.8 

II 
10.4 

a 
0.77 

2 

2  17.4 

15   4  19.62 

18  35  33.1 

7.8 

7.5 

0.53 

17 

3    5.1 

18  53  23.91 

25  49   0.6 

10.9 

10.5 

0.78 

3 

2  18.2 

15   9   4.60 

18  58  15.8 

7.8 

7.5 

0.53 

18 

3   6.0 

18  5816.58 

25  42  44.8 

11.0 

10.6 

0.79 

4 

2  19.0 

1513  50.63 

19  20  31.3 

7.9 

7.6 

0.54 

19 

3   6.9 

19   3   7.74 

25  35  49.9 

11.1 

10.7 

0.79  1 

5 

2  19.9 

151837.72 

1942  18.9 

7.9 

7.6 

0.54 

20 

3   7.8 

19   7  67.32 

2528  16.3 

11.2 

10.8 

0.80 

6 

220.7 

I52.T25.87 

-20   338.0 

8.0 

7.7 

0.54 

21 

3   8.6 

191245.22 

-2520   4.6 

11.3 

10.9 

0.80 

7 

221.6 

1528  15.06 

20  24  27.7 

8.0 

7.7 

0.55 

22 

3  9.4 

19  17  31.38 

25  11  15.3 

11.4 

11.0 

0.81 

8 

222.5 

15  33   5.29 

20  44  47.5 

8.1 

7.8 

0.55 

23 

310.2 

192215.73 

25    148.9 

11.5 

11. 1 

0.82 

9 

223.4 

15  37  56.55 

21    4  36.4 

8.1 

7.8 

0.56 

24 

310.9 

1926  58.19 

24  51  46.0 

11.6 

11.2 

0.82 

10 

224.3 

15  42  48.83 

2123  53.9 

8.2 

7.9 

0.56 

25 

3  11.6 

19  3138.70 

24  41    7.3 

11.8 

11.4 

0.83 

11 

225.3 

15  47  42.12 

-21  42  39.5 

8.2 

7.9 

0.57 

26 

312.3 

19  36  17.17 

-24  29  53.3 

11.9 

11.5 

0.83 

12 

226.3 

155236.38 

22   0  52.4 

8.3 

8.0 

0.57 

27 

3  13.0 

19  40  53.56 

24  18  4.8 

12.0 

11.6 

0.84 

13 

227.2 

15  57  31.60 

22  1831.9 

8.3 

8.0 

0.58 

28 

313.6 

19  4527.79 

24    5  42.1 

12.1 

11.7 

0.85 

14 

2  28.2 

16   2  27.73 

22  35  37.5 

8.4 

8.1 

0.58 

29 

314.2 

19  49  59.80 

23  5246.1 

12.3 

11.8 

0.86 

15 

229.2 

16   724.74 

22  52  8.3 

8.4 

8.1 

0.59 

30 

3  14.7 

19  54  29.53 

23  39  17.7 

12.4 

12.0 

0.86 

16 

2  30.2 

161222.62 

-23  8  3.8 

8.5 

8.2 

0.59 

Deo.  1 

3  15.2 

19  58  56.91 

-23  25  17.6 

12.6 

12.1 

0.87 

17 

231.2 

16  1721.31 

23  23  23.5 

8.5 

8.2 

0.60 

2 

3  15.7 

20   321.88 

23  1046.3 

12.7 

12.2 

0.86 

18 

232.2 

16  22  20.78 

23  38  6.8 

8.6 

8.3 

0.60 

3 

3  16.2 

20   7  44.37 

22  55  44.7 

12.8 

12.3 

0.89 

19 

233.3 

1627  20.99 

23  5213.2 

8.7 

8.4 

0.61 

4 

3  16.6 

20  12  4.33 

2240  13.7 

13.0 

12.5 

0.90 

20 

234.3 

163221.91 

24   5  42.0 

8.7 

8.4 

0.61 

5 

317.0 

20  16  21.68 

22  24  14.0 

13.1 

12.6 

0.90 

31 

2  35.4 

16  37  23.47 

-24  1832.9 

8.8 

8.5 

0.62 

6 

317.3 

20  20  36.37 

-22  7  46.4 

13.2 

12.8 

0.91 

22 

2  36.5 

16  4225.63 

24  30  45.3 

8.8 

8.5 

0.62 

7 

3  17.6 

20  24  48.34 

2150  51.7 

13.4 

12.9 

0.92 

23 

2  37.6 

16  47  28.32 

24  4218.9 

8.9 

8.6 

0.63 

8 

317.8 

20  2857.51 

2133  31.0 

13.5 

13.1 

0.93 

24 

2  38.7 

165231.51 

24  53  13.3 

9.0 

8.7 

0.64 

9 

317  9 

20  33   3.81 

21  1545.0 

13.7 

13.2 

0.94 

25 

2  39.9 

16  57  35.14 

25   3  27.9 

9.0 

8.7 

0.64 

10 

3  18.0 

20  37  7.17 

20  57  34.8 

13.8 

13.4 

0.95 

26 

241.0 

17   2  39.15 

-25  13   2.6 

9.1 

8.8 

0.65 

11 

3  18.1 

20  41    7.53 

-20  39    1.4 

14.0 

13.5 

0.96 

27 

2  42.1 

17   7  43.49 

252156.8 

9.2 

8.8 

0.65 

12 

3  18.1 

20  45   4.82 

20  20  5.5 

14.2 

13.7 

0.97 

28 

243.2 

1712  48.09 

2530  10.4 

9.2 

8.9 

0.66 

13 

3  18.1 

20  48  58.96 

20  0  48.2 

14.4 

13.9 

0.98 

29 

244.4 

17  17  52.88 

25  37  43.0 

9.3 

9.0 

0.67 

14 

3  17.9 

20  52  49.88 

19  41  10.6 

14.5 

14.0 

0.99 

30 

2  45.5 

17  22  57.81 

25  44  34.5 

9.3 

9.0 

0.67 

15 

3  17.7 

20  56  37.50 

1921  13.6 

14.7 

14.2 

1.00 

31 

2  46.6 

17  28  2.81 

-2550  44.5 

9.4 

9.1 

0.68 

16 

3  17.5 

21    021.75 

-19  0  58.3 

14.9 

14.4 

1.01 

Nov.  I 

247.7 

17  33   7.82 

25  56  13.0 

9.5 

9.2 

0.68 

17 

3  17.2 

21    4   2.55 

1840  25.7 

15.0 

14.5 

1.02 

2 

2  48.9 

17  38  12.75 

26   0  59.7 

9.6 

9.3 

0.69 

18 

316.9 

21    7.39.83 

1819.37.0 

15.2 

14.7 

1.03 

3 

2  50.0 

17  43  17.54 

26   5   4.5 

9.7 

9.4 

0.70 

19 

3  16.6 

21  11  13.52 

17  58  3.1.2 

15.4 

14.9 

1.04 

4 

251.1 

174822.11 

26  8  27.2 

9.7 

9.5 

0.70 

20 

3  16.2 

21  14  43.52 

17  37  15.3 

15.6 

15.1 

1.06 

5 

2  52.2 

17  53  26.38 

-26  11    7.9 

9.8 

9.6 

0.71 

21 

3  15.7 

21  18  9.76 

-17  15  44.6 

15.8 

15.3 

1.07 

6 

253.4 

17  58  30.28 

26  13   6.5 

9.9 

9.6 

0.72 

22 

3  15.1 

212132.16 

16  54    2.0 

16.0 

15.5 

J. 08 

7 

254.5 

18   3  33.72 

2614  23.1 

10.0 

9.7 

0.72 

23 

3  14.5 

21  24  50.64 

16  32  8.7 

16.3 

15.7 

1.09 

8 

2  55.6 

18  836.62 

2614  57.5 

10.1 

9.8 

0.73 

24 

3  13.8 

2128   5.11 

16  10   5.8 

16.5 

15.9 

1.10 

9 

256.7 

1813*38.90 

26  14  50.0 

10.1 

9.9 

0.73 

25 

3  13.0 

21  31  15.48 

15  47  54.3 

16.8 

16.2 

1.12 

10 

257.8 

18  18  40  47 

-26  14   0.6 

10.2 

9.9 

0.74 

26 

312.1 

2134  21.67 

-15  25  35.6 

17.0 

16.4 

1.13 

U 

258.9 

182341.23 

26  1229.6 

10.3 

10.0 

0.74 

27 

3  11.2 

21  37  23.57 

15   3  10.7 

17.2 

16.6 

1.14 

12 

3  0.0 

182841.09 

2610  17.0  10.4 

10.1 

0.75 

28 

3  10.2 

214021.08 

14  40  40.9 

17.4 

16.8 

1.15 

13 

3    l.t 

18  33  39.96 

26   723.1 

10.5 

10.2 

0.76 

29 

3   9.2 

214314.11 

14  18   7.2 

17.7 

17.1 

1.17 

J4 

3  2.1 

18  38  37.77 

26   3  48.2 

10.6 

10.3 

0.76 

30 

3   8.1 

2146  2.56 

13  55  30.9 

17.9 

17.3 

1.18 

15 

3   3.1 

18  43  34.42 

-25  59  32.6 

10.7 

10.4 

0.77 

31 

3   6.8  214846.31 

-13  32  53.3 

18.2 

17.5 

1.20 

16 

3   4.1   I8  4629.a3i 

-2554  36.6  10.8' 

10.4 

0.77 

32 

3   5.6  21  51  25.24-13  10  15.5 

18.5  17.8 

1.21 

JUPITER,  1893. 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Haaa 

Time 

of 

Traoail 

Ai>parent 

ILAaoeiiaioD 

at 

Traoait. 

Appamit 

Deouoation 

at 

Tranatt. 

Par. 

Polar 

Semi- 
diam. 

»t 
19.8 

8.T.of 
8eiu. 
Pam. 
Mer. 

Date. 

Mean 

Time 

of 

Tranait 

▲ppftrent 

R.  AnoenaioD 

at 

Traoail. 

Apparent 

DeoUnaUoii 

at 

Tranait. 

Hor. 
Par. 

Polar 

Beoil. 
dlam. 

&T.oif 
Sent. 
Paaa. 
Ker. 

Jan.  0 

h  m 
617.0 

h  m    a 
1    0  20.57 

O       t      f 

-h  6  229.0 

It 
1.9 

1.40 

A.ag.16 

h    m 
18   6.6 

h  m     s 
3  50  49.79 

+19  6  36.6 

1.8 

M 

16.6 

1.42 

1 

613.3 

1    0  37.10 

6  4  31.2 

1.8 

19.7 

1.40 

17 

18   3.1 

3  51  15.00 

19   6  46.4 

1.6 

18.9 

1.42 

2 

6  9.7 

1    0  54.31 

6  637.5 

1.8 

19.6 

1.40 

18 

17  59.5 

3  5139.54 

19   7  54.8 

1.6 

18.9 

1.43 

3 

6   6.1 

1    1  12.21 

6  847.9 

1.8 

19.5 

1.39 

19 

17  56.0 

3  52   3.42 

19   9   0.9 

1.6 

19.0 

1.43 

4 

6  2.4 

I    130.79 

611    2.3 

1.8 

19.5 

1.39 

20 

17  52.5 

3  52  26.62 

1910   4.7 

1.8 

19.0 

1.44 

5 

5  58.8 

1    160.03 

+  61320.7 

1.8 

19.4 

1.38 

91 

17  48.9 

3  62  49.15 

+1911    6.2 

1.8 

19.1 

1.44 

6 

5  55.2 

1    2  9.95 

615  43.1 

1.8 

19.3 

1.38 

92 

17  45.3 

35310.99 

1912  5.4 

1.8 

19.2 

1.44 

7 

5  51.6 

1    2.10.52 

518   9.3 

1.8 

19.3 

1.37 

93 

1741.8 

353  32.14 

1913  9.3 

1.6 

19.2 

1.45 

8 

548.0 

1    2  51.75 

5  20  39.3 

1.8 

19.2 

1.37 

94 

17  38.2 

3  53  52.59 

1913  56.6 

1.8 

19.3 

1.45 

9 

5  44.5 

1    313.63 

523  13.2 

1.8 

19.1 

1.36 

25 

17  34.6 

3  54  12.34 

19  14  49.1 

1.6 

19.3 

1.46 

10 

540.9 

1    336.15 

•1-  525  50.8 

1.8 

19.1 

1.36 

26 

17  31.0 

35431.37 

+191539.1 

1.8 

19.4 

1.46 

11 

537.4 

1    3  69.30 

528  32.2 

1.8 

19.0 

1.36 

27 

17  27.3 

3  54  49.68 

19  1696.7 

1.8 

19.5 

1.47 

12 

5  33.8 

1    4  23.09 

5  31  17.2 

1.8 

18.9 

1.35 

28 

1793.7 

3  55   7.27 

19  17  12.1 

1.8 

19.6 

1.47 

13 

530.3 

1    4  47.50 

5  34   6.0 

1.8 

18.9 

1.35 

29 

1720.0 

3  5524.12 

191765.1 

1.8 

19.6  1.46 

14 

526.8 

1    5  12.53 

5  3658.3 

1.8 

18.Q 

1.34 

30 

17  16.4 

3  65  40.23 

191836.6 

1.6 

19.7  1.48 

15 

523.3 

1    638.17 

-1-  6  39  54.2 

1.8 

18.8 

1.34 

31 

17  12.7 

3  5555.60 

•fl91914.1 

1.9 

19.8 

1.49 

16 

5  19.8 

1    6   4.41 

3  42  53.5 

1.8 

18.7 

1.34 

Sept  1 

17   9.0 

3  66  10  21 

19  19  50.1 

1.9 

19.6 

1.49 

17 

5  16.3 

1    631.26 

5  4556.3 

1.8 

18.6 

1.33 

2 

17   6.3 

3  56  24.05 

192023.8 

1.9 

19.9 

1.60 

18 

5  12.8 

1    6  58.70 

5  49   2.4 

1.7 

18.6 

1.33 

3 

17    1.6 

356  37.12 

19  2065.1 

1.9 

20.0 

1.60 

19 

5  9.3 

1    726.73 

5  52  11.9 

1.7 

18.5 

1.32 

4 

1667.8 

3  56  49.42 

192124.1 

1.9 

90.0 

1.51 

90 

6  5.9 

1    7  55.33 

•I-  5  5524.7 

1.7 

18.5 

1.32 

5 

1654.1 

367  0.93 

+199150.7 

1.9 

90.1 

1.61 

21 

5  2.4 

1    8  24.50 

5  58  40.6 

1.7 

18.4 

1.32 

6 

16  50.4 

357  11.66 

192214.9 

1.9 

20.2 

1.52 

22 

4  59.0 

1    854.23 

6    159.8 

1.7 

18.4 

1.31 

7 

1646.6 

35721.59 

1922  36.8 

1.9 

20.2 

1.62 

23 

4  55.6 

1    924.51 

6   522.0 

1.7 

18.3 

1.31 

6 

16  42.8 

3  57  30.72 

192256.3 

1.9 

20.3 

1.53 

24 

4  52.2 

1    955.35 

6   847.2 

1.7 

18.3 

1.31 

9 

1639.0 

3  67  39.04 

19  23  13.4 

1.9 

90.3 

1.63 

25 

4  48.7 

1  1026.72 

4-  6  1215.4 

1.7 

18.2 

1.30 

10 

16  36.2 

3  67  46.56 

+1923  28.1 

1.9 

90.4 

1.54 

26 

4  45.3 

1  1058.62 

6  15  46.5 

1.7 

18.2 

1.30 

11 

1631.4 

3  67  63.26 

1923  40.4 

1.9 

90.5 

1.64 

27 

4  41.9 

1  1131.05 

61920.5 

1.7 

18.1 

1.30 

12 

1627.6 

36769.14 

1923  50.4 

1.9 

90.5 

1.56 

28 

4  38.5 

1  12  4.00 

6  22  57.2 

1.7 

18.1 

1.29 

13 

1623.7 

368  4.20 

192356.0 

1.9 

90.6 

1.55 

29 

4  35.2 
18  58.1 

1  12  37.46 
3  43  17.65 

•1-  626  36.7 
•1-1643  17.8 

1.7 
1.7 

18.0 
18.0 

1.29 
1.34 

14 
16 

16  19.9 
16  16.0 

368  8.44 
35811.66 

1924   3.3 
+1924   6.2 

1.9 
1.9 

20.6 
20.7 

1.56 
1.56 

Aug.  1 

2 

1854.7 

34351.82 

1645   3.0 

1.7 

18.1 

1.35 

16 

1612.1 

35814.43 

19  24   6.7 

2.0 

90.8 

1.57 

3 

1651.3 

3  44  25.46 

184646.0 

1.7 

18.1 

1.35 

17 

16  8.2 

3  5816.16 

1924   4.9 

2.0 

20.8 

1.57 

4 

18  47.9 

3  44  58.55 

18  4826.7 

1.7 

18.2 

1.36 

16 

16   4.3 

35817.11 

1924   0.7 

2.0 

20.9 

1.56 

5 

1844.6 

345  31.08 

1850   5.1 

1.7 

18.2 

1.36 

19 

16  0.3 

35817.91 

192354.2 

2.0 

21.0 

1.58 

6 

1841. 1 

346   3.05 

•1-185141.2 

1.7 

18.3 

1.37 

20 

1556.4 

3  58  16.48 

+192345.4 

2.0 

21.0 

1.59 

7 

1837.7 

346  34.44 

1853  15.0 

1.7 

18.3 

1.37 

21 

1552.4 

3  6814.92 

1923  34.3 

2.0 

21.1 

1.59 

8 

18  34.3 

347   5.26 

1854  46.6 

1.7 

18.4 

1.38 

22 

15  48.5 

3  58  12.63 

1923  20.8 

2.0 

21.1 

1.60 

9 

1830.9 

3  47  35.48 

18  5615.8 

1.7 

18.4 

1.38 

23 

1544.6 

358  9.31 

1923   5.0 

2.0 

91.2 

1.60 

JO 

1827.1 

3  4d   5.10 

1857  42.7 

1.8 

18.5 

1.39 

24 

1540.5 

3  68  5.26 

192246.8 

2.0 

21.2 

1.60 

11 

1624.0 

3  4834.11 

•1-1859  7.2 

1.8 

18.5 

1.39 

25 

1636.5 

3  68  0.38 

+192296.3 

2.0 

21.3 

1.61 

12 

1820.5 

3  49  2.51 

19  0  29.5 

1.8 

18.6 

1.40 

26 

15  32.5 

3  5754.67 

1929  3.5 

2.0 

21.4 

1.61 

13 

1817.1 

3  49  30.28 

19    1  49.6 

*l.8 

18.6 

1.40 

97 

1628.4 

3  67  48.13 

192136.4 

9.0 

91.4 

1.61 

14 

18  13.6 

3  49  57.43 

19   3   7.2 

1.8 

18.7 

1.41 

28 

1524.3 

3  57  40.77 

1921  11.0 

9.0 

91.5 

1.62 

16 

1810.1 

3  50  23.93 

19   4  22.6 

1.8 

18.8 

1.41 

29 

1520.3 

3  57  32.68    199041.21 

9.0 

91.6 

1.62 

16 

18  0.6 

3  50  49.79^19   535.6 

1.8 

18.8 

1.42 

30  15  16.2 

357  23.58  4-1920  9.1 

1 

2.0 

21.6 

1.63 

17 

18  3.1 

361  15.00  4^19  646.4 

1.8 

18.9 

1.42 

Cot.   li  15  12.1 

3  67  13.74-1-19  1934.7 

2.0  21.71 

1.63 

26 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

MeMi 

Time 

of 

TnuBit 

▲ppArent 

RAsoeiuion 

at 

Trannit. 

Apparent 

Deounalion 

at 

Transit. 

Hor. 
Par. 

// 
2.0 

Polar 
S«mi- 
diam. 

»i 
21.7 

S.T.of 
Sexn. 
Pass. 
Mer. 

Date. 

Meao 

Time 

of 

Transits 

Apparent 

R.  Aecension 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

0       «        II 

f  18  18  46.8 

Hor. 
Par. 

II 
2.2 

&T.of 
Pnlarj  Sen. 
S«mi.  Paaa.  < 
diam.  Mer. 

II         8 

23.4   1.75, 

Oct.   1 

h    m 
15  12.1 

h    m     8 
3  57  13.74 

O       «       // 

+  19  19  34.7 

8 

1.63 

Nov.  16 

h  m 
1152.1 

h   m     8 
3  38   2.36 

3 

15   8.0 

3  57    3.10    19  18  58.0 

2.0  21.7 

1.64 

17 

1 1  47.6 

3  37  28.81,    18  17   0.0 

2.2 

23.4 

1.75 

3 

15   3.9 

3  5651.64    19  18  19.0 

2.0  21.8 

1.64 

18 

1 1  43.2 

3  36  56.28    18  15  13.1 

2.2 

23.4 

1.75  1 

4 

14  59.7 

3  56  39.37 

19  17  37.8 

2.1  21.8 

1.65 

19 

11  38.7 

33621.78    I8'1326.2 

r 

2.2 

23.4 

1.75 

5 

14  55.6 

3  56  26.30 

19  1654.2 

2.1  21.9 

1.65 

20 

1134.2 

3  3548.34'   18  1139.5 

1 

2.2 

23,4 

1.75 

6 

14  51.4 

3  56  12.43 

+19  16  8.3 

2.1  22.0 

1.66 

21 

1129.7 

3  3514.99  +  18   9  53.0 

2.2 

23.4 

1.74 

7 

14  47.2 

3  55  57.77 

19  1520.2 

2.1 

22.0 

1.66 

22 

1 1  25.2 

3  34  41.77    18   8   6.8 

2.2 

23.3 

1.74 

8 

14  43.1 

3  55  42.33 

19  14  29.9 

2.1  22.1 

1.67 

23 

1120.7 

3.34   8.68 

18   6  20.9 

2.2 

2:^.3 

1.74 

9 

14  38.9 

35526.10 

19  13  37.3 

2.1  22.2 

1.67 

24 

1 1  16.2 

3  33  35.75 

18   4  35.5 

2.2 

23.3 

1.74 

10 

14  34.6 

3  55  9.11 

191242.6 

2.1 

22.2 

1.67 

*      25 

11  11.7 

3  33   3.01 

18   2  50.6 

2.2 

23.3 

1.74  . 

11 

14  30.4 

354  51.37 

+19  1 1  45.7 

2.1 

22.3 

1.68 

26 

11    7.2 

3  32  30.47 

+  18    1    6.3 

2.2 

23.3 

1.74 

19 

14  26.2 

3  54  32.90 

19  1046.6 

2.1 

22.3 

1.68 

27 

11    2.8 

3  3158.16 

17  5922.7 

2.2 

23.3 

1.74 

13 

1421.9 

354  13.68 

19   9  45.4 

2.1 

22.4 

1.69 

28 

10  58.3 

33126.11 

17  57  40.0 

2.2 

23.3 

1.73 

14 

14  17.7 

3  53  53.75 

19   8  42.1 

2.1 

22.4 

1.69 

29 

10  53.9 

3  30  54.34 

17  55  58.2 

2.2 

2:^.2 

1.73 

16 

14  13.4 

3  53  33.12 

19  7  36.9 

2.1 

22.6 

1.69 

30 

1049.4 

3  3022.88 

17  64  17.4 

2.2 

23.2 

1.73 

16 

14   9.1 

3  63  11.79 

+19  629.5 

2.1 

22.5 

1.70 

Dec.  1 

10  45.0 

3  29  51.74 

+  17  6237.7 

2.2 

23.2 

1.73  1 

17 

14    4.8 

3  52  49.78 

19   520.2 

2.1 

22.6 

1.70 

2 

10  40.5 

3  29  20.95 

175059.1 

2.2 

23.2 

1.73 

18 

14    0.5 

35227.12 

19  4   8.9 

2.1  22.6 

1.70 

3 

10  36.1 

328  50.54 

17  4921.7 

2.2 

23.1 

1.72 

19 

13  56.2 

3  52  3.81 

19  265.6 

2.1  22.7 

1.70 

4 

1031.6 

3  28  20.62 

17  47  45.8 

2.2 

23.1 

1.72 

20 

13  51.9 

3  6139.87 

19    1  40.6 

2.1 

22.7 

1.71 

5 

10  27.2 

3  27  50.92 

1746  11.3 

2.2 

23.1 

1.72 

91 

13  47.5 

3  51  15.30 

+19   0^.6 

2.1 

22.7 

1.71 

6 

1022.8 

3  27  21.77 

+17  44  38.3 

2.2 

23.1 

1.72 

22 

13  43.2 

350  50.14 

18  59   4.8 

2.1 

22.8 

1.71 

7 

10  18.4 

3  26  63.08 

17  43  6.9 

2.2 

23.0 

1.72 

2:1 

13  38.8 

3  5024.39 

1857  44.2 

2.2 

22.8 

1.71 

8 

10  14.0 

3  2624.89 

17  4137.2 

2.2 

23.0 

1.71  ■ 

24 

13  34.5 

3  49  58.08 

185621.9 

2.2 

22.9 

1.72 

9 

10   9.6 

3  25  57.21 

17  40   9.4 

2.1 

22.9 

1.71 

25 

13^30.1 

34931.21 

1854  57.9 

2.2 

22.9 

1.72 

10 

10   6.2 

3  25  30.06 

17  38  43.5 

2.1 

22.9 

1.71 

26 

13  25.7 

3  49   3.81 

+1863  32.1 

2.2 

22.9 

1.72 

11 

10  0.9 

325   3.44 

+17  37  19.6 

2.1 

22.8 

1.70 

27 

1321.3 

3  48  35.90 

1852   4.8 

2.2 

23.0 

1.72 

12 

9  r>6.5 

3  24  37.40 

17  36  57.6 

2.1 

22.8 

1.70 

28 

13  16.9 

348  7.49 

185033.9 

2.2 

23.0 

1 .73 

13 

952.1 

3  24  11.94 

17  34  37.8 

2.1 

22.7 

1.70 

29 

13  12.5 

3  47  38.59 

1849   6.4 

2.2 

2:).0 

1.73 

14 

9  47.8 

3  23  47.08 

17  33  20.3 

2.1 

22.7 

1.69 

30 

13  8.1 

3  47   9.24 

18  47  33.5 

2.2 

23.1 

1.73 

15 

9  43.5 

3  23  22.84 

17  32   5.0 

2.1 

22.6 

1.69 

31 

13   3.6 

3  46  39.45 

+1846   0.1 

2.2 

23.1 

1.73 

16 

9  39.1 

3  22  69.25 

+17  30  52.0 

2.1 

22.6 

1.69 

Nov.  1 

12  59.2 

3  46   9.25 

1844  25.4 

2.2 

23.2 

1.74 

17 

934.8 

3  22  36.29 

172941.4 

2.1 

22.5 

1.68 

2 

12  54.8 

3  45  38.64 

1842  49.3 

2.2 

23.2 

1.74 

18 

9  30.5 

3  22  14.00 

172833.2 

2.1 

22.6 

1.68 

3 

12  50.4 

3  45   7.66 

1841  12.0 

2.2 

23.2 

1.74 

19 

926  2 

32152.38 

17  27  27.6 

2.1 

22.4 

1.67 

4 

1245.9 

3  44  36.33 

1839.33.4 

2.2 

23.2 

1.74 

20 

9  22.0 

3  2131.45 

17  26  24.5 

2.1 

22.4 

1.67 

5 

1241.4 

3  44    4.68 

+183753.8 

2.2 

23.2 

1.74 

21 

9  17.7 

321  11.21 

+  1725  24.0 

2.1 

22.3 

1.67 

6 

1236.9 

3  43  32.73 

18:S6I3.I 

2.2 

2.).3 

1.74 

22 

9  13.5 

320  51.68 

1724  26.2 

2.1 

22.3 

1.66 

7 

1232.4 

3  43   0.50 

1834  31.5 

2.2 

23.3 

1.74 

23 

9   9.2 

3  20  32.87 

172331.1 

2.1 

22.2 

1.66  1 

8 

1228.0 

3  42  28.03 

1832  49.0 

2.2 

23.3 

1.75 

24 

9   5.0 

32014.60 

17  22  38.8 

2.1 

22.2 

1.65  i 

9 

1223.5 

3  4 1  65.33 

1831    5.7 

2.2 

23.3 

1.75 

25 

9  0.8 

3  19  57.46 

17  2149.2 

2.1 

22.1 

1.65 

1 

10 

12  19.0 

3  4122.43 

+182921.6 

2.2 

23.3 

1.75 

26 

856.5 

3  19  40.87 

+17  21    2.6 

2.1 

22.1 

1.65. 

11 

1214.5 

3  40  49.35 

1827  36.9 

2.2 

23.3 

1.75 

27 

8  52.3 

3  19  25.04 

17  20  18.7 

2.1 

28.0 

1.64 

12 

12  10.0 

340  16.13 

1825  61.7 

2.2 

23.3 

1.75 

28 

848.2 

319   9.98 

17  19  37.8 

2.1 

22.0 

1.64 

13 

12   5.5 

3  39  42.80 

1824   6.(^ 

2.2 

23.3 

1.75 

29 

844.0 

3  1855.69 

17  1869.9 

2.1 

21.9 

1.64 

14 

12    1.1 

3  39   9.38 

1822  19.9 

2.2 

23.3 

1.75 

30 

8  39.8 

3  1842.18.    171824.9 
31829.47  +  1717  63.0 

2.1 

21.9 

1.63 

15  1156.6 

3  3836.d9Vl820  33.5 

2.2 

23.4 

1.75 

31 

8  35.7 

2.1 

21.8 

163 

16  1152.1 

3  38  2.36-1-18  1846.8 

2.^ 

23.4 

1.75 

32^   8  31.6 

3  1817.62  +  17  17  24.2 

2.0  21.71 

1.62 

SATURN,  1893. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Traoalt 

Apparent 

R.  Ancension 

at 

Transit. 

Apparent 

DeoIiDatioD 

at 

Traiiail . 

Hor. 
Par. 

II 
0.9 

oOini- 
diam. 

8.9 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent      Apparent 

B.  Ancension  Deolioation 

at                  at 

Transit.        Transit. 

Hor. 
Par. 

II 
1.0 

Srmi 
diam. 

It 
8.8 

«.T.of! 
Bcni. 
PaM 
Uer. 

S         1 

0.63 

1 

Jan.  0 

h  ni 
18   4.2 

h    Ql      s 
1249  33.60 

O       1       II 

-9  49  46.8 

a 
0.58 

Feb.  15 

h    m 
15   9.8 

h  m     s 
1949   0.04 

0       1       fi 

-2  25  36.0 

1 

18   0.4 

194941.61 

943  19.3 

0.9 

8.9 

0.58 

16 

14  58.7 

19  4850.59 

2  94  90.5 

1.0 

8.8 

0.63  ! 

2 

17  56.6 

12  49  49.25 

9  43  49.3 

0.9 

8.9 

0.56 

17 

14  54.6 

19  48  40.67 

993   3.9 

1.0 

8.9 

0.63 

3 

17  52.8 

12  4956.51 

9  44  16.9 

0.9 

8.9 

0.58 

18 

14  50.5 

19  48.10.50 

99144.1 

1.0 

8.9 

0.63 

4 

1749.0 

1250   3.39 

9  44  49. 1 

0.9 

8.9 

0.58 

19 

14  46.4 

19  4890.01 

29093.1 

1.0 

8.9 

0.63  ' 

1 

6 

17  45.2 

1250  9.89 

-945   4.7 

0.9 

8.3 

0.58 

90 

14  49.3 

19  48   9.91 

-919   0.4 

1.0 

8.9 

0.63 

6 

1741.4 

1950  16.00 

94594.9 

0.9 

8.3 

0.59 

91 

14  .38.9 

19  47  58.11 

917  36.1 

1.0 

8.9 

n.63  , 

7 

17  37.5 

12  5091.79 

9  45  49.6 

0.9 

8.3 

0.59 

99 

14  34.1 

19.47  46.70 

9  16  10.0 

1.0 

8.9 

0.64 

8 

17  33.7 

1950  97.06 

9  45  57.9 

0.9 

8.3 

0.59 

93 

14  30.0 

19  47.35.00 

214  42.3 

1.0 

8.9 

0.64 

9 

17  29.6 

1950  39.01 

946  10.6 

0.9 

8.3 

0.59 

94 

14  95.8 

1947  93.09 

2  13  13.2 

1.0 

8.9 

0.64  i 

10 

17  96.0 

195036.57 

-9  46  90.8 

0.9 

8.3 

0.59 

95 

14  91.7 

1947  10.76 

-91142.5 

1.0 

9.0 

0.64 

It 

17  22.1 

195040.73 

2  46  28.5 

0.9 

8.4 

0.59 

26 

14  17.5 

1946  58.93 

2  10  10.3 

1.0 

9.0 

0.64 

12 

17  18.2 

1950  44.49 

9  46  33.7 

0.9 

8.4 

0.59 

27 

14  13.4 

19  46  45.43 

2   8  36.7 

1.0 

9.0 

0.04 

13 

17  14.4 

19  50  47.86 

2  46  36.4 

0.9 

8.4 

0.59 

28 

14   9.9 

19  46  39.38      9   7    1.7 

1.0 

9.0 

0.64 

14 

17  10.5 

1950  50.84 

2  46  :)6.5 

1.0 

8.4 

0.60 

Mar.  1 

14   5.1 

194619.07      9   5  95.5 

1.0 

9.0 

0.64 

15 

17   6.6 

1950  53.41 

-24634.1 

1.0 

8.4 

0.60 

9 

14    0.9 

19  46   5.59  -2   3  47.9 

1.0 

9.0 

0.64 

16 

17   2.7 

19  50  55.58 

2  46  99.9 

1.0 

8.4 

0.60 

3 

13  56.8 

1945  51.73 

2  2  9.1 

1.0 

9.0 

0.64 

17 

1658.8 

195057.36 

94691.9 

1.0 

8.4 

0.60 

4 

13  59.6 

12  45  37.71 

2  029.1 

1.0 

9.0 

0.64 

18 

1654.9 

195058.73 

94619.0 

1.0 

8.5 

0.60 

5 

13  48.5 

19  4593.46 

1  58  48.0 

1.0 

9.0 

0.64 

19 

1651.0 

19  6059.71 

9  45  59.6 

1.0 

8.5 

0.60 

6 

13  44.3 

1945   8.99 

157   5.7 

1.0 

9.0 

0.64 

90 

16  47.0 

19  51    0.98 

-94544.7 

1.0 

8.5 

0.60 

7 

13  40.1 

1944  54.39 

-15522.4 

1.0 

9.0 

0.64 

21 

1643.1 

19  51    0.46 

94597.4 

1.0 

8.5 

0.60 

8 

13  35.9 

1944  39.44 

1  53 .18.9 

1.0 

9.0  0.64  1  [ 

92 

16  39.2 

1951    0.94 

9  45  7.6 

1.0 

8.5 

0.61 

9 

1331.8 

19  44  94.:^ 

1  51  53.1 

1.0 

9.0 

0.64    1 

23 

16:^.2 

19  50  59.69 

9  44  45.9 

1.0 

8.5 

0.61 

10 

13  97.6 

1944    9.11 

150   7.0 

1.0 

9.0  0.65    1 

24 

1631.3 

19  50  58.61 

9  44  90.5 

1.0 

8.5 

0.61 

11 

13  93.4 

1943  53.67 

14820.1 

1.0 

9.0 

0.65 

25 

1627.3 

195057.91 

-943  53.4 

1.0 

8.6 

0.61 

12 

13  19.9 

19  43  38.06 

-1  46  32.5 

1.0 

9.1 

0.65 

26 

1623.4 

1950  55.41 

9  43  93.8 

1.0 

8.6 

0.61 

13 

13  15.0 

1943  99.30 

144  44.1 

1.0 

9.1 

0.65 

27 

16  19.4 

1950  53.93 

94951.9 

1.0 

8.6 

0.61 

14 

13  10.8 

19  43   6.38 

149  55.1 

1.0 

9.1 

0.65 

28 

16  15.4 

19  50  50.65 

9  4917.6 

1.0 

8.6 

0.61 

15 

13   6.6 

19  49  50.31 

1  41    5.5 

1.0 

9.1 

0.65  1 

29 

16  11.5 

1950  47.68 

94141.0 

1.0 

8.6 

0.69 

16 

13   9.4 

194934.11 

13916.4 

1.0 

9.1 

0.65 

30 

16   7.5 

19  5044.33 

-2  41    9.0 

1.0 

8.6 

0.69 

17 

19  58.9 

124217.78 

-137  94.8 

.  «.o 

9.1 

0.65 

31 

16  3.5 

1950  40.59 

9  40  90.7 

1.0 

8.6 

0.69 

18 

1954.0 

1942    1.33 

1  35  33.7 

1.0 

9.1 

0.65 

Feb.  1 

1559.5 

1950  36.48 

939  37.1 

1.0 

8.7 

0.69 

19 

1949.8 

124144.77 

1  33  49.3 

1.0 

9.1 

0.65 

2 

1555.5 

1950  31.98 

23851.9 

1.0 

8.7 

0.69 

90 

1945.6 

124128.12 

1  31  50.7 

1.0 

9.1 

0.65 

3 

1551.5 

1950  97.10 

238   3.0 

1.0 

8.7 

0.69 

91 

1941.4 

1941  11.39 

19958.9 

1.0 

9.1 

0.65 

4 

1547.4 

195091.85 

-237  12.6 

1.0 

8.7 

0.69 

99 

1937.1 

1940  54.57 

-198  6.9 

1.0 

9.1 

0.65 

5 

1543.4 

1950  16.93 

236  19.9 

1.0 

8.7 

0.69 

93 

19  39.9 

1940  37.69 

1  96  14.8 

1.0 

9.1 

0.65 

6 

1539.4 

125010.93 

2  35  25.0 

1.0 

8.7 

0.69 

94 

1998.7 

1240  90.76 

1  94  29.7 

1.0 

9.1 

0.66 

7 

1535.3 

19  50   3.86 

234  28.0 

1.0 

8.7 

0.63 

25 

1994.5 

19  40   3.77 

1  29  30.7 

1.0 

9.1 

0.65 

8 

1531.3 

1249  57.13 

2  33  28.8 

1.0 

8.7 

0.63 

26 

1990.3 

193946.73 

1  90  38.7 

1.0 

9.1 

0.65 

9 

1527.2 

1249  50.03 

-23227.4 

1.0 

8.8 

0.63 

27 

19  16.1 

193999.67 

-1  1846.9 

1.0 

9.1 

0.65 

10 

1523.2 

12  4949.58 

23124.0 

1.0 

8.8 

0.6:) 

28 

19  11.9 

19  39  19.68 

1  16  55.3 

1.0 

9.1 

0.65 

II 

15  19.1 

124934.76 

230  18.4 

1.0 

8.8 

0.63 

29 

19  7.6 

193855.48 

1  15  4.0 

1.0 

9.1 

0.65 

12 

16  15.0 

124996.60 

22910.8 

1.0 

8.8 

0.63 

30 

12   3.4 

193838.38 

1  13  12.9 

1.0 

9.1 

0.66 

13 

1511.0 

124918.09 

228   1.2 

1.0 

8.8 

0.63 

31 

1 1  59.9 

193821.28 

1  1122.2 

1.0 

9.1 

0.66 

14 

15  6.9 

19  49  9.94 

-9  96  49.6 

1.0 

8.8 

0.63 

Apr.  1 

1155.0 

12  38   4.19  -1    9  32.0 

1.0 

9.1 

0.65 

15  15  2^1249  0.04!  -225  36.0 

1.0 

8.8  0.631 

9  11  50.81  1937  47.19'  -1    7  49.31 

1.0 

9.1 

0.65 
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FOB  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tnnait 

Apparent 

R.Aa06naion 

at 

Transit. 

Apparent 

Deollnatlon 

at 

Transit. 

Hor. 
Par. 

II 
1.0 

Semi- 
diam. 

ii 
9.1 

8.T.of 
Bern. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

ILAsoeoDflion 

at 

Transit. 

Apparent 

Deollnatlon 

at 

Transit. 

fior. 
Par. 

8eml. 
diam. 

1 

aT.of 

Sem. 
Pass. 
Her. 

s 
0.C1 

Apr.  1 

h    m 
1155.0 

h  m     a 
1238   4.19 

0    t     ti 
-1    9  32.0 

■ 
0.65 

May]6 

h  m 
8  47.7 

h  m     8 
1227  42.79 

0    $     tt 
-0  811.2 

It 
1.0 

II 
8.8 

2 

1 1  50.8 

12  37  47.12 

1    7  42.3 

1.0 

9.1 

0.65 

17 

8  43.7 

1227  34.77 

0  7  32.5 

1.0 

8.8 

0.62 

3 

1 1  46.6 

12  37  30.08 

1    5  53.1 

1.0 

9.1 

0.65 

18 

8  39.6 

1227  27.08 

0  6  56.2 

1.0 

8.7 

0.62 

4 

1 1  42.3 

12  37  13.08 

1    4   4.5 

1.0 

9.1 

0.65 

19 

8  35.6 

1227  19.74 

0  622.2 

1.0 

8.7 

0.62 

5 

1138.1 

12  36  56.12 

1    216.6 

1.0 

9.1 

0.65 

20 

831.5 

12  2712.73 

0  6  50.6 

• 

1.0 

8.7 

0.62 

6 

1 1  33.9 

1236  39.22 

-1    0  29.4 

1.0 

9.1 

0.65 

21 

827.5 

1227   6.06 

-0  521.4 

1.0 

8.7 

0.62 

7 

1129.7 

123622.39 

0  58  42.9 

1.0 

9.1 

0.65 

22 

62.3.4 

1226  59.74 

0   4  54.6 

1.0 

8.7 

0.62 

8 

1 1  25.5 

12  36   5.63 

0  56  57.3 

1.0 

9.1 

0.65 

23 

8  19.4 

12  26  53.77 

0   4  30.2 

1.0 

8.7 

0.62 

9 

II2I.3 

12  35  48.96 

0  55  12.6 

1.0 

9.1 

0.65 

24 

815.4 

1226  48.15 

0   4   8.2 

1.0 

8.7 

0.62 

10 

11  17.1 

12  35  32.37 

0  53  28.8 

1.0 

9.1 

0.65 

25 

8  11.4 

12  26  42.88 

0   3  48.6 

1.0 

• 

8.7 

0.62 

11 

II  12.9 

12  3515.89 

-0  5145.9 

1.0 

9.1 

0.65 

26 

8   7.3 

1226  37.97 

-0   3  31.4 

1.0 

8.6 

0.62 

12 

II    8.7 

12  34  59.52 

0  50   4.0 

I.O 

9.1 

0.65 

27 

8   3.3 

1226  33.41 

0   3  16.6 

1.0 

8.6 

0.62 

13 

II    4.5 

12  34  43.27 

0  4823.3 

1.0 

9.1 

0.65 

28 

7  59.3 

12  2629.21 

0   3   4.1 

1.0 

8.6 

0.61 

14 

II    0.3 

1234  27.15 

0  46  43.8 

1.0 

9.1 

0.65 

29 

7  55.3 

122625.37 

0   254.1 

1.0 

8.6 

0.61 

15 

1056.1 

1234  11.16 

0  45   5.4 

1.0 

9.1 

0.65 

30 

751.3 

122621.88 

0   246.5 

1.0 

8.6 

0.61 

16 

1051.9 

1233  55.31 

-0  43  28.3 

1.0 

9.0 

0.65 

31 

7  47.4 

1226  18.76 

-0   241.4 

1.0 

8.6 

0.61 

17 

10  47.7 

1233  39.61 

0  4 1  52.5 

1.0 

9.0 

0.65 

Jnne  1 

7  43.4 

12  26  16.00 

0  2  38.6 

1.0 

8.6 

0.61 

16 

10  43.5 

12  33  24.08 

0  40  18.1 

1.0 

9.0 

0.65 

2 

7  39.4 

1226  1.3.G0 

0   238.3 

1.0 

8.5 

0.61 

19 

10  39.3 

12  33   8.73 

03845.1 

1.0 

9.0 

0.64 

3 

7  35.4 

1226  11.57 

0   2  40.4 

1.0 

8.5 

0.61  \ 

20 

10  35.1 

12  32  53.55 

0  37  13.6 

1.0 

9.0 

0.64 

4 

731.5 

1226   9.90 

0   2  45.0 

1.0 

8.5 

0.61 

1 

31 

1031.0 

12  32  38.56 

-0  35  43.6 

1.0 

9.0 

0.64 

5 

7  27.5 

12  26   8.59 

-0   2  52.0 

1.0 

8.5 

0.61  ' 

22 

10  26.8 

12  3223  75 

0  34  15.2 

1.0 

9.0 

0.64 

6 

7  23.6 

12  26  7.65 

0   3    1.3 

1.0 

8.5 

0.60 

23 

1022.6 

12  32  9.15 

0  32  48.3 

1.0 

9.0 

0.64 

7 

7  19.6 

12  26   7.08 

0   3  13.1 

1.0 

8.5 

0.60 

24 

10  18.4 

12  3154.76 

0  3123.1 

1.0 

9.0 

0.64 

8 

715.7 

12  26   6.87 

0   3  27.3 

1.0 

8.5 

0.60 

25 

10  14.3 

12  3140.58 

029  59.6 

1.0 

9.0 

0.64 

9 

7  11.6 

12  26  7.03 

0   3  44.0 

1.0 

8.4 

0.60 

26 

lOtO.I 

12  3126.62 

-028  37.8 

1.0 

9.0 

0.64 

10 

7   7.9 

12  26  7.56 

-0   4    3.1 

1.0 

8.4 

0.60 

27 

10   5.9 

12  31  12.89 

0  27  17.7 

1.0 

9.0 

0.64 

II 

7   4.0 

12  26   8.47 

0   4  24.7 

1.0 

8.4 

0.60 

28 

to    1.8 

12.30  59.40 

0  25  59.4 

1.0 

9.0 

0.64 

12 

7   0.0 

1226   9.74 

0   4  48.6 

1.0 

8.4 

0.60  I 

29 

9  57.6 

12  30  46.14 

0  24  42.9 

1.0 

9.0 

0.64 

13 

656.1 

1226  11.38 

0   5  15.0 

1.0 

8.4 

0.60 

30 

9  53.5 

12  3033.13 

0  23  28.3 

1.0 

8.9 

0.64 

14 

6  52.2 

122613.39 

0   5  43.8 

0.9 

8.4 

0.60 

May  1 

9  49.3 

12  30  20.36 

-0  22  15.6 

1.0 

8.9 

0.64 

15 

6  48.3 

1226  15.77 

-0  614.9 

0.9 

8.4 

0.59 

2 

9  45.2 

12  30   7.86 

0  21    4.8 

1.0 

8.9 

0.64 

16 

6  44.5 

12  26  18.52 

0   6  48.5 

0.9 

8.3 

0.59 

3 

941.1 

12  29  55.62 

0  19  55.9 

1.0 

8.9 

0.64 

17 

6  40.6 

12  2621.64 

0   7  24.4 

0.9 

8.3 

0.59 

4 

9  36.9 

1229  43.65 

0  18  49.0 

1.0 

8.0 

0.64 

18 

6  36.7 

122625.13 

0  8  2.6 

0.9 

8.3 

0.59 

5 

9  32.8 

1229  31.95 

0  17  44.1 

.    1.0 

8.9 

0.63 

19 

6  32.8 

1226  28.98 

0   843.3 

0.9 

8.3  0.5H 

6 

928.7 

122920.53 

-0  1641.3 

1.0 

8.9 

0.63 

20 

6  29.0 

1226  33.20 

-0   9  26.3 

0.9 

8.3  0.59 

7 

924.6 

12  29   9.40 

0  15  40.5 

1.0 

8.9 

0.63 

21 

6  25.1 

12  26  37.78 

0  10  11.6 

0.9 

8.3 

0.5i» 

8 

9  20.4 

1228  58.55 

0  14  41.9 

1.0 

8.9 

0.63 

22 

621.3 

1226  42.71 

0  10  59.2 

0.9 

8.3 

0.69 

9 

916.3 

1228  48.00 

013  45.3 

1.0 

H.9 

0.63 

23 

6  17.4 

12  26  48.01 

0  1149  1 

0.9 

8.2 

0.59 

10 

9  12.2 

12  2837.75 

0  12  50.8 

1.0 

8.8 

0.63 

24 

6  13.6 

12  26  53.67 

0  1241.2 

0.9 

8.2 

0.58 

II 

9  8.1 

12  28  27.80 

-0  1 1  58.6 

1.0 

8.8 

0.63 

25 

6   9.7 

12  26  59.68 

-0  13  35.6 

0.9 

8.2 

0.58 

12 

9   4.0 

1228  18.16 

on   8.0 

1.0 

8.8 

0.63 

2G 

6   5.9 

12  27   6.04 

0  14  32.3 

0.9 

8.2 

0.58 

13 

9   0.0 

12  28   8.84 

0  10  20.9 

1.0 
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0.13 

8 

7  9.9 

14  17  49.69 

13  19  36.9 

0.5 

1.8 

0.13 

95 

10   5.9 

14  9136.93 

13  37  99.0 

0.5 

1.9 

0.13 

9 

7   5.9 

14  17  48.48 

13  19  39.4 

0.5 

1^ 

0.13 

96 

10    1.9 

14  91  97.89 

133641.5 

0.5 

1.9 

0.13 

10 

7    1.3 

14  17  47.54 

13  1929.6 

0.5 

1.8 

0.13 

97 

9  57.8 

14  91  19.66 

1336    1.7 

0.5 

1.9 

0.13 

11 

6  57.3 

14  17  46.80 

1319  97.8 

0.6 

1.8 

0.13 

98 

9  53.7 

14  91  11.55 

-13  35  92.4 

0.5 

1.9 

0.13 

19 

653.4 

14  17  46.96 

-131997.1 

0.6 

1.8 
1.8 

0.13 

99 

949.6 

14  91    3.55 

1334  43.7 

0.5 

1.9 

0.13 

13 

6  49.4 

14  17  45.99 

131997.4 

0.5 

0.13  1 

30 

945.6 

14  90  55.67 

13  34   5.7 

0.5 

1.9 

0.13 

14 

645.5 

14  17  45.79 

13  1998.7 

0.5 

\A 

0.13 

31 

941.5 

14  90  47.99 

1333  28.2 

0.5 

1.9 

0.13 

15 

641.6 

14  17  45.86 

13  1931.1 

0.5 

1.8 

0.13 

June  1 

937.5 

14  90  40.99 

133951.4 

0.5 

1.9 

0.13 

16 

6  37.6 

14  1746.13 

131934.5 

0.5 

1.8 

0.13 

9 

933.4 

14  90.32.79 

-13  3915.2 
-133139.7 

'   0.5 

1.9 

0.13 

17 

6 .33.7 

14  17  46.60-1319  38.9 

0.5 

1.8  0.13*1 

3 

999.4 

14  9095.42 

'   0.5 

1.9 

0.13 

18 

6  99.8 

14  17  47.27 

-131944.4 

0.5 

1.8, 

0.12 
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FOR  TBAN81T  AT  WASHINGTON. 

1 

!  Date. 

Time 

of 

Tnnalt 

Apparent 

R.AJoeii«iOD 

at 

TnDsit. 

Apparent 
DeoIioAtioD 

At 

Transit. 

Hor. 
Par. 

0.3 

SamI 
diam. 

tt 
1.3 

8.T.of 
Sen. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent      Apparent 

R.Aiioonsion  Deciiuatlon 

at                  at 

Transit.        Transit. 

Hor. 
Psr. 

Semi 
diam. 

&T.of 
Bern. 
Pass. 
Uer. 

s 
0.09 

Jan.  0 

b  m 
9  46.6 

h  Di     t 
4  30  35.12 

O        1        tt 

+2015   5.5 

s 
0.09 

Feb.  14 

b    m 
6  47.2 

b  m     s          0     i     « 
4  28   5.17+20  II  55.2 

tt 
0.3 

It 
1.3. 

1 

9  42.6 

4  30  29.33 

20  14  55.2 

0.3 

1.3 

0.09 

15 

643.3 

4  28   4.89|  20  1158.1 

0.3 

1.3  0.09 

2 

9  38.G 

4  30  23.62 

2014  45.1 

0.3 

1.3 

0.09 

16 

639.3 

4  28   4.74    20  12    1.4 

0.3 

1 .3  0.09 

3 

934.5 

4  30  18.00 

20  14  35.3 

0.3 

1.3 

0.09 

17 

635.4 

4  28   4.75   20  12   5.0 

0.3 

1 .3  0.09 

4 

1 

930.5 

4  30  12.47 

20  14  25.7 

0.3 

1.3 

0.09 

18 

631.5 

4  28  4.89   20  12  8.9 

0.3 

1.3  0.09 

6 

926.5 

4  30   7.02 

-1-20  14  16.3 

0.3 

1.3 

0.09 

19 

6  27.5 

4  28  5.18+20  12  13.2 

0.3 

1.3  0.09 

6 

922.5 

4  30    1.67 

20  14  7.1 

0.3 

1.3 

0.09 

20 

623.6 

4  28   5.62   20  12  17.8 

0.3 

1.3  0  09 

7 

9  18.5 

4  29  56.41 

20  13  58.2 

0.3 

1.3 

0.09 

21 

6  19.7 

4  28  6.20   20  1222.7 

0.3 

1.3  0.09 

8 

9  14.5 

4  2951.26 

20  13  49.0 

0.3 

1.3 

0.09 

22 

6  15.8 

4  28  6.92 

20  1227.9 

0.3 

1 .3  0.09 

9 

9  10.4 

4  29  46.21 

20  1341.2 

0.3 

1.3 

0.09 

23 

6  11.9 

4  28  7.80 

20  1, '33.5 

0.3 

1.3 

0.09 

10 

9   6.4 

42941.26 

4-201333.1 

0.3 

1.3 

0.09 

24 

6  8.0 

4  28  8.81 

+20  12  39.3 

0.3 

1.3 

0.09 

•  11 

9  2.4 

429  36.41 

20  1325.2 

0.3 

1.3 

0.09 

25 

6   4.0 

4  28  9.97 

20  1245.5 

0.3 

1.3  0.09 

12 

858.4 

4  29  31.67 

20  13  17.6 

0.3 

1.3 

0.09 

26 

6  0.1 

4  28  11.27 

20  1252.0 

0.3 

1.3  0.09 

13 

854.4 

4  29  27.02 

20  13  10.2 

0.3 

1.3 

0.09 

27 

556.2 

4  2812.72 

20  1258.8 

0.3 

1.3  0.09 

1          »< 
1          15 

850.4 
846.4 

4  29  22.50 
4  29  18.09 

20  13   3.1 
•1-20  12  56.4 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

28 

552.3 
18  2.0 

4  2814.31 
4  49  15.78 

20  13   5.9 
+205528.1 

0.3 
0.3 

1.3  0.09 
1 .3  0.09 

Sept.  1 

16 

842.4 

4  29  13.80 

201249.9 

0.3 

1.3 

0.09 

2 

17  58.0 

4  49  17.68   20  55  28.6 

0.3 

1.3 

0.09 

'          17 

838.4 

4  29  9.62 

20  1243.7 

0.3 

1.3 

0.09 

3 

1754.1 

4  49  19.44 

20  55  28.8 

0.3 

1.3 

0.09 

'8 

834.4 

4  29  5.57 

20  12  37.7 

0.3 

1.3 

0.09 

4 

17  50.2 

4  4921.05   205528.8 

0.3 

1.3 

0.09 

19 

830.4 

4  29    1.63 

201232.1 

0.3 

1.3 

0.09 

5 

17  46.3 

4  4922.54    20  53  28.6 

0.3 

1.3 

0.09 

20 

826.4 

4  2857.81 

+201226.7 

0.3 

1.3 

0.09 

6 

17  42.4 

4  4923.87+20  5528.1 

0.3 

1.3 

0.09 

21 

822.4 

428  54.10 

20  1221.7 

0.3 

1.3 

0.09 

7 

17  38.5 

4  4925.07    20  5527.3 
44926.12I  205526.3 

0.3 

1.3 

0.09 

22 

818.4 

4  28  50.53 

20  12  17.0 

0.3 

1.3 

0.09 

8 

17  34.6 

0.3 

1.3 

0.09 

23 

814.4 

4  28  47.09 

20  12  12.6 

0.3 

1.3 

0.09 

9 

17  30.7 

4  4927.03    20  552.5.1 

0.3 

1.3;  0.09    1 

24 

810.4 

4  2843.77 

20  12  8.4 

0.3 

1.3 

0.09 

10 

1726.8 

4  4927.80    205323.7 

0.3 

1.3 

0.09 

i         25 

8  6.4 

4  2840.58 

4-2012  4.6 

0.3 

1.3 

0.09 

11 

1722.8 

4  4928.43+205521.9 

0.3 

1.3 

0.09 

26 

8  2.5 

4  28  37.52 

2012    1.1 

0.3 

1.3 

0.09 

12 

17  18.9 

4  4928.91 

20  5520.0 

0.3 

1.3 

0.09 

27 

7  68.5 

4  2834.59 

20  1 1  57.9 

0.3 

1.3 

0.09 

13 

17  15.0 

4  4929.25J  205517.8 

0.3 

1.3 

0.09 

28 

7  54.5 

4  2831.79 

201155.1 

0.3 

1.3 

0.09 

14 

1711.1 

4  4929.45;  20  5515.4 

0.3 

1.3 

0.09 

;     » 

7  50.5 

4  2829.12 

20  1 1  52.5 

0.3 

1.3 

0.09 

15 

17   7.1 

4  4929.51 

20  5512.7 

0.3 

1.3 

0.09 

30 

746.5 

4  2826.59 

4-20  1150.3 

0.3 

1.3 

0.09 

16 

17   3.2 

4  49  29.43J+2O  55  9.8 

0.3 

1.3 

0.09 

i         31 

742.6 

42824.19 

20  1 1  48.3 

0.3 

1.3 

0.09 

17 

1659.2 

4  4929.2l|  2055  6.6 

0.3 

1.3 

0.09 

Feb.  1 

738.6 

4  2821.93 

20  1 1  46.7 

0.3 

1.3 

0.09 

18 

1655.3 

4  4928.85;  20  55   3.2 

0,3 

1.3 

0.09 

2 

7  34.6 

4  28 19.81 

20  1 1  45.4 

0.3 

1.3 

0.09 

19 

1651.4 

4  49  28.34 

20  54  59.6 

0.3 

1.3 

0.09 

3 

730.7 

4  2817.82 

20  1 1  44.4 

0.3 

1.3 

0.09 

20 

16  47.4 

4  4927.69 

20  54  55.8 

0.3 

1.3 

0.09 

1            4 

7  26.7 

4  2815.96 

4-20  1 1  43.8 

0.3 

1.3 

0.09 

21 

16  43.5 

4  4926.90 

+2054  51.8 

0.3 

1.3 

0.09 

1 

5 

7  22.7 

4  2814.25 

20  1 1  43.4 

0.3 

1.3 

0.09 

22 

1639.5 

4  49  25.98 

20  54  47.5 

0.3 

1.3 

0.09 

6 

7  18.8 

4  28  12.67 

20  1 1  43.5 

0.3 

1.3 

0.09 

23 

16  35.6 

4  4924.90 

20  54  43.0 

0.3 

1.3 

0.09 

7 

7  14.8 

42811.23 

20  1 1  43.8 

0.3 

1.3 

0.09 

24 

16  31.6 

4  49  23.70 

20  54  38.3 

0.3 

1.3 

0.09 

1            « 

7  10.9 

4  28  9.94 

20  1 1  44.4 

0.3 

1.3 

0.09 

25 

1627.7 

4  4922.36 

20  54  33.3 

0.3 

1.3 

0.09 

9 

7  6.9 

4  28  8.79 

4-20  1 1  45.4 

0.3 

1.3 

0.09 

26 

1623.7 

4  4920.89+20  54  28.1 

0.3 

1.3 

0.09  ' 

10 

7   3.0 

4  28  7.78 

20  1 1  46.7 

0.3 

1.3 

0.09 

27 

16  19.8 

4  49  19.26 

2054  22.7 

0.3 

1.3 

0.09 

11 

659.0 

4  28  6.92 

20  1 1  48.3 

0.3 

1.3 

0.09 

28 

16  15.8 

4  4917.51 

2054  17.1 

0.3 

1.3 

0.09 

12 

655.1 

428  6.19 

20  1150.3 

0.3 

1.3 

0.09 

29 

16  11.9 

4  4915.62 

2054  11.3    0.3 

1.3 

0.09 

13 

651.1 

4  28  5.60 

201162.6 

0.3 

1.3 

0.09 

30 

16   7.9 

4  4913.60 

2054   5.3    0.3 

1.3 

0.09 

14 

647.2 

4  28  5.17 

4-20  1 1  55.2 

0.3 

1.3 

0.00 

Oct.  1 

16   3.9 

4  4911.44+2053  59.0    0.3 

1.3 

0.09 

19 

643.3 

428  4.69-I-20I158.II 

0.3' 

1.3 

0.09 

2  15  59.9' 

4  49   9.14+20  53  52.5    0.3 

1.3 

0.09 
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FOB  TRANSIT  AT  WASHINGTON. 

Dftttt. 

Mean 

Time 

of 

TnnBit 

h    m 
16   3.9 

Apparent 

R.AMenaion 

at 

Transit. 

AmMurent 

Deoiination 

at 

Transit. 

Hor. 
Par. 

Scmi- 
diam. 

S.T.of 
Sem. 
Paaa. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

at 
Transit. 

Hor. 
Par. 

Saml. 
diaoL 

aT.of 

am. 

Pass. 
Her. 

Oct.  1 

b   m     ■ 
4  49  11.44 

+20*53  59.0 

It 
0.3 

1.3 

8 

0.09 

Nov.  16 

h  m 
1259.4 

h  m     s 
4  4529.19 

0      1       II 

+20  46   9.4 

1* 
0.3 

II 
1.3 

s 
0.09 

2 

15  59.9 

4  49   9.14 

20  53  52.5 

0.3 

1.3 

0.09 

17 

12  55.3 

4  45  22.40 

20  45  56.6 

0.3 

1.3 

0.09 

3 

15  56.0 

4  49   6.72 

20  53  45.9 

0.3 

1.3 

0.09 

18 

12  51.3 

4  45  15.57 

20  45  43.8 

0.3 

1.3 

0.09 

4 

15  52.0 

4  49   4.16 

20  53  39.0 

0.3 

1.3 

0.09 

19 

1247.3 

4  45  8.70 

20  45  30.9 

0.3 

1,3 

0.09 

5 

15  46.0 

4  49    1.46 

20  5331.9 

0.3 

1.3 

0.09 

20 

1243.2 

4  45    1.78 

20  4517.9 

0.3 

1.3 

0.09 

6 

1544.1 

4  48  58.63 

+20  53  24.6 

0.3 

1.3 

0.09 

21 

1239.2 

4  44  54.82 

+20  45   5.0 

0.3 

1.3 

0.09 

7 

1540.1 

4  48  55.67 

20  53  17.1 

0.3 

1.3 

0.09 

22 

1235.1 

4  44  47.82 

20  44  52.0 

0.3 

1.3 

0.09 

8 

1536.1 

4  48  52.60 

2053  9.4 

0.3 

1.3 

0.09 

23 

1231.1 

4  44  40.79 

20  44  38.9 

0.3 

1.3 

0.09 

0 

1532.1 

4  48  49.39 

20  53    1.6 

0.3 

1.3 

0.09 

24 

1227.0 

4  44  33.75 

20  44  25.9 

0.3 

1.3 

0.09 

10 

1528.1 

4  48  46.05 

20  52  53.5 

0.3 

1.3 

0.09 

25 

1223.0 

4  44  26.68 

20  44  12.9 

0.3 

1.3 

0.09 

11 

1524.1 

4  48  42.58 

+-20  52  45.2 

0.3 

1.3 

0.09 

26 

12  18.9 

4  44  19.59 

+20  43  59.9 

0.3 

1.3 

0.09 

12 

1520.1 

4  48  39.00 

20  52  36.8 

0.3 

1.3 

0.09 

27 

1214.8 

4  44  12.47 

20  43  46.9 

0.3 

1.3 

0.09 

13 

1516.1 

4  48  35.29 

20  52  28.2 

0.3 

1.3 

0.09 

28 

12  10.8 

4  44   5.34 

20  43  33.9 

0.3 

1.3 

0.09 

H 

1512.1 

4  4831.46 

2052  19.3 

0.3 

1.3 

0.09 

29 

12  6.7 

4  43  58.17 

20  43  20.8 

0.3 

1.3 

0.09 

15 

15  8.1 

4  4827.51 

20  5210.4 

0.3 

1.3 

0.09 

30 

12  2.7 

4  43  50.99 

20  43   7.8 

0.3 

1.3 

0.09 

16 

15  4.1 

4  4823.45 

+20  52    1.2 

0.3 

1.3 

0.09 

Dec.  1 

1158.6 

4  4343.81 

+20  42  54.8 

0.3 

1.3 

0.09 

17 

15  0.1 

4  48  19.27 

205151.9 

0.3 

1.3 

0.09 

2 

1154.6 

4  43  36.63 

20  4241.9 

0.3 

1.3 

0.09 

18 

14  56.1 

4  48  14.98 

20  51  42.4 

0.3 

1.3 

0.09 

3 

1150.5 

4  43  29.45 

20  4229.0 

0.3 

1.3 

0.09 

19 

14  52.1 

4  48  10.57 

20  51 .32.7 

0.3 

1.3 

0.09 

4 

1 1  46.5 

4  43  22.27 

204216.1 

0.3 

1.3 

0.09 

20 

14  48.1 

4  48  6.04 

20  51  22.9 

0.3 

1.3 

0.09 

5 

1 1  42.4 

4  4315.09 

2042  3.3 

0.3 

1.3 

0.09 

21 

14  44.1 

4  48    1.41 

+2051  12.9 

0.3 

1.3 

0.09 

6 

1138.4 

4  43   7.91 

-1-204150.5 

0.3 

1.3 

0.09 

22 

14  40.1 

4  47  56.67 

20  51    2.8 

0.3 

1.3 

0.09 

7 

1 1  34.3 

4  43  0.73 

204137.8 

0.3 

1.3 

0.09 

23 

14  36.1 

4  47  51.84 

20  50  52.5 

0.3 

1.3 

0.09 

8 

1 1  30.3 

4  4253.56 

204125.1 

0.3 

1.3 

0.09 

24 

14  32.1 

4  47  46.90 

2050  42.1 

0.3 

1.3 

0.09 

9 

1126.2 

4  42  46.4 1 

20  41  12.6 

0.3 

1.3 

0.09 

25 

14  28.1 

4  47  41.86 

20  50  31.5 

0.3 

1.3 

0.09 

10 

1122.2 

4  42  39.29 

2041    0.1 

0.3 

1.3 

0.09 

26 

14  24.1 

4  47  36.71 

+20  50  20.8 

0.3 

1.3 

0.09 

11 

11  18.1 

4  42  32.20 

+20  40  47.7 

0.3 

1.3 

0.09 

27 

14  20.0 

4  47  31.47 

20  50  9.9 

0.3 

1.3 

0.09 

12 

11  14.1 

4  4225.12 

20  40  35.4 

0.3 

1.3 

0.09 

28 

14  16.0 

4  47  26.12 

20  49  58.9 

0.3 

1.3 

0.09 

13 

11  10.0 

4  4218.07 

20  40  23.1 

0.3 

1.3 

0.09  1 

29 

14  12.0 

4  47  20.67 

20  49  47.7 

0.3 

1.3 

0.09 

14 

11    6.0 

4  4211.05 

204011.0 

0.3 

1.3 

0.09' 

30 

14   8.0 

4  47  15.14 

20  49  36.4 

0.3 

1.3 

0.09 

15 

11    1.9 

4  42   4.04 

20  39  59.0 

0.3 

1.3 

0.09' 

1 

31 

14  4.0 

4  47   9.53 

-1-204925.1 

0.3 

1.3 

0.09 

16 

1057.9 

4  4157.08 

+20  39  47.0 

0.3 

1.3 

0.09, 

Not.  I 

13  59.9 

4  47   3.82 

20  49  13.6 

0.3 

1.3 

0.09 

17 

1053.8 

4  4150.16 

20  39  35.2 

0.3 

1.3 

0.09 

2 

1355.9 

4  46  58.04 

20  49  2.0 

0.3 

1.3 

0.09 

18 

1049.8 

4  4143.29 

20  39  23.5 

0.3 

1.3 

0.09' 

3 

13  61.9 

4  46  52.16 

20  48  50.2 

0.3 

1.3 

0.09 

19 

10  45.7 

4  4136.46 

20  39  12.0 

0.3 

1.3 

0.09 

4 

13  47.9 

4  4646.20 

20  48  38.4 

0.3 

1.3 

0.09 

20 

1041.7 

4  4 1  29.67 

20  39  0.5 

0.3 

1.3 

0.09' 

1 

5 

1343.8 

4  4640.16 

+204826.4 

0.3 

1.3 

0.09 

21 

10  37.7 

4  4 1  22.94 

+-20  38  49.2 

0.3 

1.3 

0.09 

6 

13  39.8 

4  46  34.03 

20  48  14.3 

0.3 

1.3 

0.00 

22 

1033.6 

4  41  16.25 

20  3838.0 

0.3 

1.3 

0.09 

7 

13  35.7 

4  4627.84 

20  48  2.2 

0.3 

1.3 

0.09 

2^ 

1029.6 

4  41    9.61 

20  38  26.9 

0.3 

1.3 

0.09 

8 

13  31.7 

4  46  21.58 

20  47  50.0 

0.3 

1.3 

0.09 

24 

1025.5 

4  41    3.03 

203816.0 

0.3 

1.3 

0.09 

9 

1327.7 

4  46  16.25 

20  47  37.7 

0.3 

1.3 

0.09 

25 

1021.5 

4  40  56.52 

2038  6.3 

0.3 

1.3 

0.09 

10 

1323.6 

4  46  8.85 

+20  47  25.3 

0.3 

1.3 

0.09 

26 

10  17.5 

4  40  50.08 

+20  37  54.7 

0.3 

1.3 

0.09 

11 

13  19.6 

4  46  2.:)9 

2047  12.8 

0.3 

1.3 

0.09 

27 

10  13.4 

4  40  43.69 

20  37  44.3 

0.3 

1.3 

0.09 

12 

1315.5 

4  45  55.87 

2047   0.3 

0.3 

1.3 

0.09 

28 

10  9.4 

4  40  37.37 

20  37  34.1 

0.3 

1.3 

0.09 

13 

1311.5 

4  45  49.28 

20  46  47.6 

0.3 

1.3 

0.09 

29 

10   5.4 

4  4031.12 

20  37  24.0 

0.3 

1.3 

0.09; 

14 

13  7.5 

4  45  42.63 

20  4634.9 

0.3 

1.3 

0.09 

30 

10    1.3 

4  4024.94 

2037  14.1 

0.3 

1.3 

0.09 

15 

13   3.4 

L 

4  45  35.93  +20  46  22.2 

0.3 

1.3 

0.09 

31 

9  57.3 

4  4018.82 

+20  37   4.3 

0.3 
0.3 

1.3 

0.09 

16  1259.4 

4  4529.19+20  46   9.4 

0.3 

1.3 

0.09 

32    9  53.3' 

4  4012.78+203654.8! 

1.3 

0.09 
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ECLIPSES    IN   1898. 


In  the  year  1893  there  will  be  two  ecHpees,  both  of  the  sun. 

L^A  Total  EdipBe  of  the  Sun,  1893,  April  15^16,  invisible  at  WashingtoiL 

ELEMENTS  OF  TEE  ECLIPSE. 

d    h    m      ■ 
Greenwich  mean  time  of  i  in  right  ascenaion,  April  16    2  27    0^ 

h    m     «  ■  ■ 

Sun  and  moon's  R.  A.  1  39  28.28  Hourly  motions      9.27  and  135.77 

Sun's  declination  lo"  20  2sC8  N.                  Hourly  motion  0  53J0  N. 

Moon's  decimation  10    8  27.9  N.                  Hourly  motion  16  37.6  N. 

Sun's  equa.  hor.  parallax                    '8.5  Sun's  true  semidiameter  15  55.7 

Moon's  equa.  hor.  parallax           60  40.0  Moon's  true  semidiameter  16  31.1 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Lonicltiide  ftom 
Groenwicb. 


d     h     m 


Eclipse  begins  April     15  23  57.5  »l  41.4  W.  2&  57^6  8. 

Central  eclipse  begins  16    0  54.0  95  50.1  W.  36  28.9  S . 

Central  eclipse  at  noon  16    2  27.0  36  50.3  W.  1    4.2  S . 

Central  eclipse  ends  16    4  18.7  28  19.6  £  .  16  28.2  N. 

Eclipse  ends  16    5  15.1  14  57.7  E .  20    2.0  N. 


9J20  and  11^15 

0'57:0 

a 

14  50.9 

a 

16    1.6 

15  15^ 

IL — An  Annular  Ed^m  of  the  Sun,  1893,  October  9,  invisible  at  Waahmgtoo. 

ELEMENTS  OF  THE  ECLIPSE. 

d    b    m      ■ 
Greenwich  mean  time  of  ^  in  right  ascension,  October    9    8  13  50.7 

h     m     « 
Sun  and  moon's  R.  A.  13    1  45.01  Hourly  motions 

Sun's  decluiation  6  35'  IT^JB  S.                   Hourly  motion 

Moon's  declination  6  17  10.1  S.                   Hourly  motion 

Sun's  equa.  hor.  parallax  8.6  Sun's  true  semidiameter 

Moon's  equa.  hor.  parallax  55  55.4  Moon's  true  semidiameter 

CIBCUMSTANCES  OF  THE  ECLIPSE. 

Iiongltadc  frooi 
Oreenwioh. 

Eclipse  begins  October     9    5  35.6  17l''49JS  W.  38  44J3  N. 

Central  eclipse  begins  9    6  41.3  173    0.7  £  .  44  44.9  N. 

Central  eclipse  at  noon  9    8  12.8  126  26.3  W.  12  27.6  N. 

Central  eclipse  ends  9  10  19.7  66  47.8  W.  11  37JS  S. 

Eclipse  ends  9  11  25.5  82  28.9  W.  17  40JS  8. 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  aeeompanj- 
ing  charts;  from  which,  by  means  of  the  dotted  lines,  may  also  be  found  the  Greenwich  time 
of  beginning  and  ending,  within  fifteen  or  twenty  minutes. 


TatHn^jt 
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BESSELTAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 
OP  THE  SUN,  1893,  APRIL  1&-16. 

CoH>rdiiiate0  of 

Badlna  of  Penumbra 

Centre  of  Shadow  on 

IMrdotlon  of  Axis  of  Shadow. 

and  Shadow  on 

Oreenwiob 
Heui 
Timo. 

Fondamental  Plane. 

Fondamental  Plana. 

X 

y 

Logalnd 

Log  cos  d 

M 

{ 

V 

h     m 

23  50 

-1.34571 

-0.87885 

+9.25255 

+9.99294 

357"  34'.5 

+0.53619 

-0.00964 

0    0 

- 1.26003 

-0.83546 

+9.25264 

+9.99294 

.    0    4.6 

+0.53619 

-0.00964 

10 

1.17435 

0.79207 

9.25274 

9.99293 

2  34.6 

0.53619 

0.00964 

20 

1.08867 

0.74868 

9.25284 

9.99293 

5    4.7 

0.53618 

0.00965 

30 

1.00298 

0.70529 

9.25294 

9.99293 

7  34.7 

0.53618 

0.00965 

40 

0.91729 

0.66191 

9.25303 

9.99292 

10    4.7 

0.53618 

0.00965 

50 

0.83160 

0.61853 

9.25313 

9.99292 

12  34.8 

0.53617 

0  00966 

1     0 

-0.74590 

-0.57515 

+  9.25323 

+9.99292 

15    4.8 

+0.53617 

-0.00966 

10 

0.66019 

0.53177 

9.25333 

9.99291 

17  34.8 

0.53617 

0.00966 

20 

0.57448 

0.48839 

9.25342 

9.99291 

20    4.9 

0.53616 

0.00967 

30 

0.48877 

0.44501 

9.25352 

9.99291 

22  34.9 

0.53615 

0.00968 

40 

0.40305 

0.40163 

9.25362 

9.99290 

25    4.9 

0.53614 

0.00968 

50 

0.31733 

0.35825 

9.25372 

9.99290 

27  35.0 

0.53613 

0.00969 

2    0 

-0.23161 

-0.31487 

+9.25381 

+9.99290 

30     5.0 

+0.53612 

-0.00970 

10 

0.14588 

0.27150 

9.25391 

9.99289 

32  35.1 

0.53611 

0.00971 

20 

-0.06015 

0.22813 

9.25401 

9.99289 

35    5.1 

0.53610 

0.00972 

30 

+0.02558 

0.18476 

9.25410 

9.99289 

37  35.1 

0.53609 

0.00973 

40 

0.11131 

0.14139 

9.25420 

9.99288 

40    5.2 

0.53608 

0.00974 

50 

0.19704 

0.09803 

9.25430 

9.99288 

42  35.2 

0.53607 

0.00975 

3    0 

+0.28277 

-0.05467 

+9.25440 

+9.99288 

45     5.2 

+0.53605 

-0.00977 

10 

0.36850 

-0.01131 

9.25449 

9.99287 

47  35.3 

0.53604 

0.00978 

20 

0.45424 

+  0.03204 

9.25459 

9.99287 

50     5.3 

0.53603 

0.00980 

30 

0.53998 

0.07539 

9.25469 

9.99287 

52  35.4 

0.53601 

0.00981 

40 

0.62572 

0.11874 

9.25479 

9.99286 

55     5.4 

0.53599 

0.00983 

50 

0.71146 

0.16209 

9.25488 

9.99286 

57  35.4 

0.53597 

0.00985 

4     0 

+0.79720 

+0.20543 

+9.25498 

+9.99286 

60    5.5 

+0.53596 

-0.00987 

10 

0.88294 

0.24876 

9.25508 

9.99285 

62  35.5 

0.53594 

0.00989 

20 

0.96868 

0.29209 

9.25518 

9.99285 

65     5.5 

0.53592 

0.00991 

30 

1.05443 

0.33542 

9.25527 

9.99285 

67  35.6 

0.53590 

0.00993 

40 

1.14017 

0.37874 

9.25537 

9.99284 

70    5.6 

0.53588 

0.00995 

50 

1.22592 

0.42206 

9.25547 

9.99284 

72  35.7 

0.53586 

0.00997 

5    0 

+  1.31167 

+0.46538 

+9.25557 

+9.99284 

75     5.7 

+0.53584 

-0.00999 

10 

1.39741 

0.50869 

9.25566 

9.99283 

77  35.7 

0.53582 

0.01001 

20 

+  1.48315 

+0.55199 

+9.25576 

+9.99283 

80     5.8 

+0.53580 

-0.01003 

Qreenwiob 
Haan 
Time. 

Log  ^x 
1  Mkuite. 

Log  Ay 
iKinnto. 

Loff  A^ 
llihiuto. 

Log  Tangent! 
Con 

\  of  Angles  of 

Penumbra. 

Shadow. 

h     m 

0    0 

+  7.9328 

+7.6373 

+  1.1762 

+7.66798 

+7.66587 

1     0 

7.9330 

7.6373 

1.1762 

7.66798 

7.66586 

2    0 

7.9331 

7.6372 

1.1762 

7.66797 

7.66586 

3    0 

7.9332 

7.6371 

1.1762 

7.66796 

7.66585 

4    0 

7.9332 

7.6369 

1.1762 

7.66796 

7.66585 

5    0 

7.9332 

7.6366 

1.1762 

7.66795 

7.66584 

6    0 

+7.9:<31 

+7.6363 

+  1.1762  J +7.66795 

+7.66584 

TOTAL  ECLIPSE  oi\F 


Note—  Tk»  hoitrs   of  ht^inniHf  and  endtn^  « 


iF.^RIL   15-16™  1883. 


L* 


0a^r»»sml  in 


M^mm  Tims. 
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PATH  OP  THE  SHADOW  DDBING  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1893,  APRIL 

15—16. 

OrMBwleli 
Hmb 
Time. 

NoftlMmLlmii 

of 
Shadow  Palh. 

CentnaUiMw 

Southeni  limit 

of 
Shadow  Path. 

Doiatloa 

of 
TotaUty 

on 

Central 

Line. 

Umaiib. 

Longitiide  from 
Oieenwioh. 

Lfttitado. 

Longitado  from 
Greenwioh. 

Latitode. 

Longitiide  from 
Greenwich. 

limits 

O         1 

—36    8.8 

95  37'.9  W. 

—36  28!9 

95  SO.'l  W. 

—36*  48.9 

95  57.7  W. 

m     « 

O^^BS" 

33  47.2 

86  31.1 

34  25.5 

86  36.8 

35    3.8 

86  42.5 

2  15.5 

1      0 

—30    1.3 

75  24.2 

—30  37.0 

75    5.8 

—31  12.7 

74  49.4 

2  40.3 

5 

27  17.3 

69  19.8 

27  52.6 

68  57.9 

28  27.9 

68  36.0 

2  57.4 

10 

24  56.8 

64  59.0 

25  31.7 

64  33.8 

26    6.6 

64    8.6 

3  10.4 

15 

22  49.1 

61  32.0 

23  23.7 

61    4.5 

23  58.3 

60  37.0 

3  21.8 

30 

20  50.9 

58  39.2 

21  25.2 

58  10.1 

21  59.5 

57  41.0 

3  31.6 

25 

18  59.2 

56  10.2 

19  33.3 

55  39.7 

20    7.4 

55    9.2 

3  40.7 

30 

—  17  12.7 

53  58.7 

—  17  46.0 

53  27.2 

—  18  20.5 

52  55.7 

3  49.2 

35 

15  30.6 

52    0.8 

16    4.4 

51  28.5 

16  38.2 

50  56.2 

3  56.8 

40 

13  52.5 

50  13.2 

H  26.2 

49  40.3 

14  59.0 

49    7.4 

4    3.8 

45 

12  17.5 

48  33.9 

12  51.2 

48    0.5 

13  24.9 

47  27.1 

4  10.2 

50 

10  45.5 

47    1.6 

11  19.1 

46  27.7 

11  52.7 

45  53.8 

4  16.1 

55 

9  16.0 

45  34.6 

9  49.6 

45    0.3 

10  23.2 

44  26.0 

4  21.4 

2      0 

—  7  48.7 

44  11.9 

—  8  22.4 

43  37.3 

—  8  56.1 

43    2.7 

4  26.2 

5 

6  23.4 

42  52.6 

6  57.3 

42  17.7 

7  31.2 

41  42.8 

4  30.5 

10 

5    0.0 

41  35.9 

5  34.1 

41    0.8 

6    8.2 

40  25.7 

4  34.2 

13 

3  38.3 

40  20.9 

4  12.6 

39  45.8 

4  46.9 

39  10.7 

4  37.5 

20 

2  18.4 

39    7.5 

2  52.9 

38  32.3 

3  27.4 

37  57.1 

4  40.2 

25 

—  1    0.2 

37  54.8 

1  35.0 

37  19.6 

2    9.8 

36  44.4 

4  42.4 

30 

+  0  16.4 

36  42.4 

—  0  18.7 

36    7.2 

—  0  53.8 

35  .32.0 

4  44.0 

35 

1  31.8 

35  29.6 

+  0  56.3 

34  54.6 

+  0  20.8 

34  19.6 

4  45.1 

40 

2  45.8 

34  16.2 

2   9.9 

33  41.4 

1  34.0 

33    6.6 

4  45.7 

45 

3  58.4 

33    1.7 

3  22.1 

32  27.1 

2  45.8 

31  52.5 

4  45.6 

50 

5    9.5 

31  45.5 

4  32.8 

31  11.2 

3  56.1 

30  36.9 

4  45.0 

55 

6  19.2 

30  27.2 

5  42.1 

29  53.2 

5    5.0 

29  19.2 

4  43.8 

3      0 

+  7  27.6 

29    6.1 

+  6  50.0 

28  32.5 

+  6  12.4 

27  68.9 

4  42.0 

5 

8  34.6 

27  41.8 

7  56.5 

27    8.7 

7  18.4 

26  35.6 

4  39.6 

10 

9  40.2 

26  13.4 

9    1.6 

25  40.9 

8  23.0 

25    8.4 

4  36.0 

15 

10  44.2 

24  40.4 

10    5.1 

24    8.6 

9  26.0 

23  36.8 

4  32.8 

20 

1 1  46.4 

23    1.9 

11    6.8 

22  30.9 

10  27.2 

21  59.9 

4  28.4 

25 

12  46.8 

21  17.3 

12    6.8 

20  47.1 

11  26.8 

20  16.0 

4  23.3 

30 

+  13  45.1 

19  25.0 

+  13    4.7 

18  55.7 

+  12  24.3 

18  26.4 

4  17.4 

35 

14  41.3 

17  23.9 

14    0.5 

16  55.6 

13  19.7 

16  27.3 

4  10.8 

40 

15  34.7 

15  12.1 

14  53.6 

14  45.0 

14  12.5 

14  17.9 

4    3.5 

45 

16  25.2 

12  47.3 

15  43.9 

12  91.4 

15    2.6 

11  55.5 

3  55.7 

50 

17  12.1 

10    6.6 

16  30.6 

9  42.1 

15  49.1 

9  17.6 

3  46.9 

56 

17  54.4 

7    5.3 

17  12.8 

6  42.3 

16  31.2 

6  19.3 

3  36.1 

4      0 

+  18  30.7 

3  36.6  W. 

+ 17  49.2 

3  15.2  W. 

+  17    7.7 

2  53.8  W. 

3  24.8 

5 

18  58.9 

0  31.0E. 

18  17.7 

0  50.8  E. 

17  36.5 

1  10.6  £. 

3  11.9 

10 

19  13.9 

5  41.8 

18  33.2 

6    0.3 

17  52.5 

6  18.8 

2  56.9 

15 

10    2.8 

13    3.9 

18  22.9 

13  2:).! 

17  43.0 

13  42.3    • 

2  37.4 

liimito 

+  16  45.8 

28  31.7  £. 

+ 16  28.2 

28  19.6  E. 

+  16    8.1 

28    5.6  £. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN, 

1893,  OCTOBER  9. 

Co-ordinatee  of 

Badins  of  Pennmlitft 

' 

Centre  of  Shadow  on 

and  Shadow  on 

Grreenwiol] 
Mean 

Fundamental  Plane. 

Fundamental  Plane. 

xime* 

X 

y 

Log  sin  d 

Log  008  (i 

A* 

/ 

U 

h      m 

5  30 

- 1.25672 

+  1.00108 

-9.05703 

+9.99716 

85*  43.0 

+0.55990 

+0.01396 

40 

1.17956 

0.95956 

9.05720 

9.99716 

88  13.0 

0.55993 

0.01399 

50 

1.10240 

0.91804 

9.05737 

9.99715 

90  43.1 

0  55996 

0.01402 

6     0 

- 1.02524 

+0.87652 

-9.05753 

+9.99715 

93  13.1 

+  0.55999 

+0.01405 

10 

0.94807 

0.83496 

9.05769 

9.99715 

95  43.1 

0.56002 

0.01407 

20 

0.87090 

0.79345 

9.05786 

9.997 15i 

98  13.2 

0.56004 

0.01410 

30 

0.79373 

0.75194 

9.05803 

9.99714 

100  43.2 

0.56007 

0.01412 

40 

0.71656 

0.71043 

9.05819 

9.99714 

103  13.3 

0.56010 

0.01415 

50 

0.63939 

0.66892 

9.05836 

9.99714 

105  43.3 

0.56013 

0.01417 

7     0 

-0.56222 

+0.62741 

-9.05853 

+9.99714 

108   13.3 

+  0.56015 

+0.01420 

10 

0.48505 

0.58589 

9.05870 

9.99714 

110  43.4 

0.56017 

0.01423 

20 

0.40787 

0.54438 

9.05887 

9.99713 

113  13.4 

0.56020 

0.01425 

30 

0.33069 

0.50286 

9.05903 

9.99713 

115  43.4 

0.56022 

0.01428 

40 

0.25351 

0.46135 

9.05920 

9.99713 

118  13.5 

0.56024 

0  01430 

50 

0.17633 

0.41984 

9.05937 

9.99713 

120  43.5 

0.56026 

0.01432 

8    0 

-0.09915 

+0.37833 

-9.05953 

+9.99712 

123  13.5 

+0.56028 

+0.01434 

10 

-0.02197 

0.33682 

9.05970 

9.99712 

125  43.6 

0.56030 

0.01436 

20 

+0.05522 

0.29531 

9.05987 

9.99712 

128  13.6 

0.56032 

0.01438 

30 

0.13241 

0.25381 

9.06003 

9.99712 

130  43.7 

0.56034 

0.01440 

40 

0.20960 

0.21231 

9.06020 

9.99712 

133  13.7 

0.56036 

0.01442 

50 

0.28679 

0.17081 

9.06037 

9.99711 

135  43.7 

0.56038 

0.01444 

9     0 

+0.36398 

+0.12931 

-9.06053 

+9.99711 

138  13.8 

+0.56039 

+0.01445 

10 

0.44117 

0.08781 

9.06070 

9.99711 

140  43.8 

0.56041 

0.01447 

20 

0.51836 

0.04631 

9.06086 

9.99711 

143  13.9 

0.56042 

0.01448 

30 

0.59555 

+0.00482 

9.06103 

9.99710 

145  43.9 

0.56044 

0.01450 

40 

0.67273 

-0.03667 

9.06120 

9.99710 

148  14.0 

0.56045 

0.01451 

50 

0.74992 

0.07816 

9.06136 

9.99710 

150  44.0 

0.56047 

0  01453 

10    0 

+0.82710 

-0.11965 

-9.06152 

+9.99710 

153  14.0 

+0.56048 

+0.01454 

10 

0.90428 

0.16113 

9.06169 

9.99710 

155  44.1 

0.56049 

0.01456 

20 

0.98146 

0.20261 

9.06186 

9.99709 

158  14.1 

0.56051 

0.01457 

30 

1.05863 

•  0.24409 

9.06202 

9.99709 

160  44.1 

0.56052 

0  01459 

40 

1.13582 

0.28567 

9  06219 

9.99709 

163  14.2 

0.56053 

0.01460 

50 

1.21297 

0.32705 

9.06236 

9.99709 

165  44.2 

0.56054 

0.01461 

11     0 

+  1.29013 

-0.36852 

-9.06252 

+9.99709 

168  14.3 

+0.56055 

+0.01461 

10 

1.36729 

0.40999 

9.06269 

9.99708 

170  44.3 

0.56056 

0  01462  ' 

20 

1.44444 

0.45146 

9.06285 

9.99708 

173  14.3 

0.56057 

0.01463 

30 

+  1.52157 

-0.49292 

-9.06302 

+9.99708 

175  44.4 

+0.56058 

+0.01464 

Oreenwi<di 

Log  A  X 

Log 

Ay 

LogA;t 

Log  Tangents  of  Angles  of 
Conea— 

Mean 
Time. 

for 

1  Minute. 

f( 
1  Mi 

nute. 

for 
1  Minute. 

+  1.1762 

Penumbra. 

Shadow. 

5     0 

+7.8873 

-7.( 

n82 

+7.67073 

+7.66802 

6    0 

7.8874 

7.( 

5183 

1.1762 

7.67073 

7.66802 

7    0 

7.8875 

IX 

3182 

1.1762 

7.67074 

7.66803 

8    0 

7.8875 

IS 

3181 

1.1762 

7.67074 

7.66803 

9    0 

7.8875 

7.( 

5180 

1.1762 

7.67075 

7.66804 

10    0 

7.8875 

7.( 

5179 

1.1762 

7.67076 

7.66804 

11     0 

7.8874 

7.( 

3177 

1.1762 

7.67076 

7.66805 

12    0 

+7.8873 

-7.( 

5176 

+  1.1762 

+7.67077 

+7.66806 
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1 

PATH  OF  THE  ANNULUS  Dl 

ANNULAR  ECLIPSE 

TRIN6  THK 

OF  THE  SUN, 

1893,  OCTOBER  9. 

1 

1  Greenwlob 
Mean 
Time. 

Northern  limit 

of 
Anoulue  Psth. 

Central  Line. 

Soatbem  Limit 

of 
Annnlos  Path. 

Duration 

of 
Annnlns 

OD 

Central 
Liue. 

Latitude. 

Lengitode  ftom 
Oteenwioh. 

LatttQde. 

Longitnde  tnm 
Greenwich. 

Latitude. 

Longitade  fVom 
Greenwich. 

Limittt 

+  45  33.5 

173  asE. 

+44*44.9 

173*'   0.7  E. 

+  43  53!2 

172  58.9  E. 

m     • 

ef"  45" 

42  13.1 

168  59.1  W. 

41  20.2 

168  52.1  W. 

40  27.3 

168  45.1  W. 

3  21.6 

50 

39  25.8 

160  29.3 

38  40.6 

160  36.1 

37  55.4 

160  42.9 

3  24.4 

55 

37    7.3 

154  57.5 

36  26.5 

155  12.9 

35  45.7 

155  28.3 

3  26.5 

7      0 

+36    1.9 

150  47.2 

+  34  94.3 

151    7.0 

+  33  46.7 

151  26.8 

3  28.0 

6 

33    5.9 

147  26.7 

32  30.8 

147  49.0 

31  55.7 

148  11.3 

3  29.5 

10 

31  16.2 

144  38.2  ' 

30  43.2 

145    2.2 

30  10.2 

145  26.2 

3  30.7 

15 

29  31.9 

142  13.8 

29    0.6 

142  38.9 

28  29.3 

143    4.0 

3  31.9 

20 

27  51.9 

140    6.9 

27  22.1 

140  32.6 

26  52.3 

140  58.3 

3  32.9 

25 

26  15.6 

138  14.1 

25  47.0 

138  40.2 

25  18.4 

139    6.3 

3  33.9 

30 

+24  42.3 

136  32.2 

+24  14.8 

136  58.6 

+23  47.3 

137  25.0 

3  34.8 

35 

23  11.8 

134  50.3 

22  45.2 

135  25.9 

22  18.6 

i:)5  52.5 

3  35.6 

40 

21  43.7 

133  33.7 

21  17.9 

134    0.4 

20  52.1 

134  27.1 

3  36.4 

45 

20  17.7 

133  14.1 

19  52.5 

132  40.9 

19  27.3 

133    7.7 

3  37.1 

50 

18  53.7 

130  59.3 

18  29.1 

131  26.2 

18    4.5 

131  53.1 

3  37.8 

55 

• 

17  31.5 

129  48.7 

17    7.3 

130  15.6 

16  43.1 

130  42.5 

3  38.5 

8     0 

+  16  11.0 

128  41.4 

+  15  47.2 

129    8.3 

+  15  23.4 

129  35.9 

3  39.2 

6 

14  51.9 

127  36.8 

14  28.4 

128    3.7 

14    4.9 

128  30.6 

3  39.9 

1            "^ 

13  34.3 

126  34.3 

13  11. 1 

127    1.2 

12  47.8 

127  28.1 

3  40.5 

'            15 

12  18.1 

125  33.2 

11  55.0 

126    0.2 

11  31.9 

126  27.2 

3  41.1 

20 

11    3.2 

124  33.4 

10  40.1 

125    0.4 

10  17.0 

125  27.4 

3  41.7 

25 

9  49.4 

123  34.3 

9  26.3 

124     1.3 

9    3.2 

124  28.3 

3  42.3 

30 

+  8  36.7 

122  35.3 

+  8  13.5 

123    2.4 

+  7  50.3 

123  29.5 

3  42.9 

35 

7  25.2 

121  36.4 

7    1.8 

122    3.5 

6  38.4 

122  30.6 

3  43.5 

40 

6  14.7 

120  36.8 

5  51.1 

121    4.0 

5  27.5 

121  31.2 

3  44.0 

45 

5    5.1 

119  36.3 

4  41.3 

120    3.6 

4  17.5 

120  30.9 

3  44.4 

:    ^ 

3  56.7 

118  34.4 

3,32.5 

119    1.8 

3    8.3 

1 19  29.9 

9  44.8 

55 

2  49.2 

1 17  30.7 

2  24.6 

1 17  58.2 

2    0.0 

1 18  25.7 

3  45.1 

9     0 

+   1  42.7 

116  24.8 

+   1  17.0 

1 16  52.5 

+  0  52.5 

117  20.2 

3  45.3 

5 

+  0  37.1 

115  16.5 

+  0  11.5 

115  44.4 

—  0  14.1 

116  12.3 

3  45.5 

10 

—  0  27.4 

114    5.0 

—  0  53.6 

114  33.1 

1  19.8 

115    1.2 

3  45.7 

15 

1  30.8 

112  49.5 

1  57.7 

113  17.8 

2  24.6 

113  46.1 

3  45.7 

20 

2  33.1 

111  29.2 

3    0.8 

111  57.8 

3  28.5 

112  26.4 

3  45.6 

25 

3  34.4 

110    3.7 

4    2.9 

1 10  32.6 

4  31.4 

111     1.5 

3  45.4 

30 

—  4  34.3 

108  31.7 

—  5    3.8 

109    0.9 

^  6  33.2 

109  30.1 

3  45.1 

35 

5  32.8 

106  52.3 

6    3.3 

107  21.9 

6  33.8 

107  51.5 

3  44.6 

40 

6  29.9 

105    3.7 

7    1.5 

105  33.7 

7  3.3.1 

106    3.7 

3  43.8 

45 

7  25.2 

103    3.9 

.     7  58.0 

103  34.4 

8  30.8 

104    4.9 

3  42.8 

50 

8  1&4 

100  60.6 

8  52.6 

101  21.7 

9  26.8 

101  52.8 

3  41.7 

i          55 

9    9.1 

96  19.6 

9  44.8 

98  61.4 

10  20.5 

99  23.3 

3  40.4 

to     0 

--  9  56.2 

95  24.3 

—  10  33.7 

95  57.4 

*ll  11.2 

96  30.5 

3  38.7 

5 

10  38.9 

91  55.7 

11  1&5 

92  30.8 

11  68.1 

93    5.9 

3  36.6 

10 

11  14.4 

87  32.1 

11  56.6 

88  11.5 

12  38.8 

88  60.9 

3  3:1.8 

15 

11  35.7 

81  21.8 

12  22.0 

82    9.9 

13    8.3 

82  58.0 

3  30.3 

Limits 

~  10  45.2 

66  48.2  W. 

—  11  37.5 

66  47.8  W. 

— 12  29.6 

66  43.8  W. 

416        MOON'S  PHASES,  LIBRATIONS,  ETC.,  1893. 


WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


IXtfw  lifoon. 

d     h     m" 


January 

February 

March 

April 

May 

June 


17  8  19^ 
15  23  8.4 
17  11  25^ 
15  21  26^ 
15  5  38.4 
13  12  42.9 


July  12  19  39.1 

August  11    3  39.5 

September  9  13  56.5 

October  9    3  18.9 

November  7  19  48.7 

December  7  14  31.8 


Fizst  Quarter. 


d    h     m^ 

January  24  13  18.6 

February  22  21    5.6 

March  24    4  25.2 

April  22  12  17.8 

May  21  21  43.5 

June  20    9  29.1 

July  19  23  54.3 

August  18  16  43.6 

September  17  11  10.6 

October  17    6  11.6 

November  16    0  36.4 

December  15  17  13.2 


roll  Moon. 


January 

January 

March 

March 

April 

Blay 

June 


d  h  m 
1  20  32.7 
31  9  2.7 
1  22  54.7 
31  14  9.5 
30  6  14.9 
29  22  14.3 
28  13  17.1 


July  28    3    1.6 

August  26  15  34.6 
September  25  3  15.0 
October  24  14  19.7 
November  23  1  0.1 
December  22  11  28.4 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

November 

December 


d  h    n 

9  5  2DJ2 

8  3    3.5 

10  0    5.3 

8  18  27.1 

8  9  lao 

6  20  34.7 

6  4  57J3 


4  11  15.1 

2  16  33.3 

1  22  10.7 

31     5  33.8 

29  15  59.8 

29    6    9.5 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Apogee. 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

October 

November 

December 


T 

11 
8 
8 
5 
2 

29 


13.9 
10.7 
7.0 
1.4 
12.9 
14.6 


25  20.6 

23  9.1 
20  1.9 
16  21.2 
14  16.9 
11  10.3 
8  18.3 


Perigee. 


January 

February 

March 

April 

Blay 

June 

July 

August 

September 

September 

October 

November 

December 


27 

21 
20 
17 
15 


8.5 
3.6 
2.0 
4.8 
13.6 
12  23.2 
11    6.4 


8 

3 

28 

26 

2;) 

22 


4.6 
16.5 
22.7 
13.5 

20.9 
10J2 


GieeteetLilmtioii. 


January 

February 

March 

March 

April 

May 

June 


3    E    m 

5    2  41  W. 

2  14  33  W. 

1  2  40  W. 
27  6  17  W. 
23  11  96  W. 
21  11  45  W. 
18  16  89  W. 


July  16  18  18  W. 

August  13  18  53  W. 

September  10    6    0  W. 

October  7    2    9  W. 

November  2    6    7  W. 

November  29  22  24  W. 

December  28    3  52  W. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


9    £    m 
18  18  27  E. 
14  11    8  E. 


14 

11 

9 


1 
8 

8 


6  12 

4    8 


57  E. 

4  E 
11  E. 

2E. 

8E. 


31  7  45  E 

26  14  38  E 

22  17  32  E 

20  13  26  E. 

17  18  21  E. 

16  2  23  E. 


I 


*  > 


FOBMUL^  FOB  THE  LIBBATION  OF  THE  MOON. 
Put    /,  the  inclination  of  the  moon*B  equator  to  the  eoliptio  (a  lo  28'.8), 

(I,  the  mean  longitude  of  the  moon*B  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
Xf  pf  a',  d',  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
Vf  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node, ft, 
t.  A,  ft',  <[ ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  'longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the  j 
following  formula,  in  connection  with  the  tables  given  on  pages  276  and  277 :  — 

A  A  =  —  0'.57  tin  2  (ft  —  X)  ^ 

«  =  sin  /  cos  (ft  -  «  (    seetable^pawm. 

ton  B  =  tan  /  sin  (ft  —  A)  [  «»**•»  i»V»  *"• 

X'^X  +  AJi+ah  J 

The  libration  in  latitude      b  6  «  B  —  /? 

The  libration  in  longitude  ss  {  ^  V  •—  ([ 

,     ^         .     .  cos  (A'  +  A  —  ft)               ..  .oosro'  —  ftO 
■in  C  as  Bin  t i — n ==^  — i  —  sin  t i r-=^ 


COS 


7 


^Mf 


OOOULTATIONS,  189S. 
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BLBMBNT8  FOB  THE  PREDICTION  OP  OOODLTATKHTS. 

JANUARY. 

Thb  BrtMM*B 

AT  Coumionov  n  B.  A. 

Liaiting 
Paxallda. 

"SatM. 

Vag. 

Bed*na  from 
1108.0. 

Avpaient 

WaaUngtoB  Hour  Angle 

Y 

^ 

y' 

N. 

S. 

A* 

AB 

»  w&vvHaa  Jb'jAawM 

49  Auriga 

6.7 

40*93 

4^ 

4fi8    ^.4 

d    h   m 
1  10  29.8 

h    ID 
-  1   10.7 

-0.4042 

0.6101 

-0.0038 

♦9^ 

-3f 

54  Aurigie 

6.0 

0.92 

6.3 

28  31.5 

19    4J2 

♦  0  19.7 

-0.6656 

0.6096 

0.0092 

♦  5 

-56 

25  Geminoram 

6.5 

0.93 

6.3 

28  17.8 

12  43.3 

♦  0  57.1 

-0.6108 

0.6094 

0.0115 

♦  8 

-59 

W.  vi,  1666 

SM 

0.95 

5.5 

96  59.7 

20  56.5 

♦  8  49.0 

♦0.4807 

0.6070 

0.0392 

♦76 

♦  7 

47  Gaminoram 

6.0 

0.95 

5J2 

27    2.0 

23  43J2 

♦11  28.6 

♦0.3207 

0.6054 

0.0484 

♦64 

-9 

53  Geminorum 

6.3 

40.97 

45.1 

428    5.1 

9    1  23.1 

-10  55.8 

-0.8175 

0.6047 

^.0548 

-  4 

-62 

5S)  Geminorum 

6.9 

0.97 

4.8 

27  50.8 

4  34.5 

-  7  52.4 

-0.7683 

0i6030 

0.0645 

-  1 

-62 

1  Geminorum 

4.0 

0.98 

4.8 

28    0.7 

5    0.8 

-  7  27.3 

-0.9625 

0.6029 

0.0656 

-15 

-62 

i^  Geminorum 

6.3 

0.99 

4.6 

28    8.3 

6  31.7 

'6    OM 

-1.1940 

0j6017 

0.0704 

-37 

-62 

B.A.C.2472 

8.0 

0.99 

4.6 

28    8.0 

6  50.6 

-  5  32.1 

-1.2020 

0.60J5 

0.0716 

-39 

-62 

V  Geminorum 

4.3 

♦0.97 

♦4.4 

♦27    8.1 

8  49.8 

-  3  48.8 

-0.3572 

0.6002 

-0.0778 

♦23 

-40 

c  Geminorum 

6.0 

0.96 

4.0 

26    2.4 

11  55.9 

-  0  49.5 

♦0.4908 

0.5981 

0.0873 

♦97 

♦  4 

p  Geminorum 

5.0 

0.96 

3.7 

27    3.6 

15  28.5 

♦  2  34.4 

-0.8499 

0.5954 

0.0961 

-6 

-68 

u^  Cancri 

6.0 

0.96 

3.5 

25  41.2 

18  20.6 

♦  5  19.3 

♦0^0274 

0.5933 

0.1064 

♦57 

-12 

(^  Cancri 

6.3 

0.95 

3.6 

25  23.1 

18  39.3 

♦  5  37ii 

♦0.4968 

0.5933 

0.1073 

♦77 

♦  2 

y>t  Cancri 

6.8 

40.95 

4-3.9 

♦26    9.6 

21  55.1 

♦  8  45.2 

-0.6510 

0.5898 

-0.1166 

+  7 

-61 

1^^  Cancri 

5.7 

0.95 

3.2 

25  50.0 

92    1.1 

♦  8  50.9 

-0.3323 

0.5898 

0.1169 

♦23 

-42 

A  Cancri 

5.7 

0.93 

9.9 

24  21.5 

3    1  58.8 

-11  20.9 

♦0.6779 

0.5864 

0.1278 

♦90 

♦10 

v<  Cancri        muU. 

6.0 

0.93 

2.6 

24  53.1 

4  23.3 

-9    2.1 

-0.1727 

0.5835 

0.1348 

♦34 

-36 

V*  Cancri 

5.8 

0.93 

2.6 

24  30.0 

5  10.0 

-8  17.3 

♦0.1134 

0.5834 

0.1362 

♦50 

-20 

tP  Cancri 

6.0 

40.93 

♦2.5 

♦24  26.5 

6  19.4 

-  7  10.6 

♦0.0136 

0.5822 

-0.1395 

♦44 

-26 

V*  Cancri 

5.7 

0.92 

2.5 

24  26.9 

6  55.1 

-6  36.3 

-0.0780 

0.5816 

0.1407 

♦39 

-31 

(  Cancri 

5.0 

0.83 

1.2 

22  28.7 

21  50.8 

♦  7  45.4 

-0.4358 

0.5659 

0.1775 

♦20 

-54 

79  Cancri 

6.3 

0.83 

1.2 

22  25.8 

22  }&M 

♦  8    9.4 

-0.4599 

0.5659 

0.1760 

♦18 

-55 

fi.  A.  C.  3138 

6.3 

om 

1.1 

21  434 

23  39.5 

♦  9  30.1 

♦0.0137 

0.5640 

0.179:^ 

♦44 

-31 

B.A.C.3a06 

6.3 

40.76 

40.9 

490  15.0 

4    4  26.6 

-  9  53.3 

♦0.6521 

0.5593 

-0.1888 

♦90 

♦  2 

9  Leonia 

3.3 

0.61 

-0.2 

17  17.1 

23  29.9 

♦  8  30.4 

-0.1806 

0.5393 

0.2197 

♦34 

-46 

4^  Leonifl 

6.0 

0.54 

0.4 

15  30.9 

a   6  18.7 

-  8  54.3 

40.1413 

0.5328 

0.2281 

♦59 

-39 

B.  AC.  3579 

7.2 

0.51 

0.5 

14  53.4 

9  38.7 

-  5  40.8 

40.0297 

0.5294 

02319 

445 

-36 

t  Leonis 

5.7 

40.49 

0.6 

14  41J2 

11  16.4 

-4    6J2 

-0.1364 

0.5979 

0.2335 

436 

-45 

B.  A.C.4039 

7.5 

0.00 

-0.6 

♦  4    4.7 

7    7  28.4 

-  9  13.1 

40.1275 

0.4976 

-0.2586 

451 

-36 

6  Virginia 

5.8 

0.00 

0.7 

4  15.1 

8  24.2 

-  8  19.0 

-0.3000 

0.4972 

0J2S87 

498 

-60 

10  Virginia 

6.4 

-0.07 

0.5 

♦  2  29.9 

13  41.4 

-  3  10j6 

40J»i59 

0.4949 

0i259O 

456 

-32 

y  Virginia  (aiMii.) 

3.1 

0.26 

0.5 

-  0  51.8 

8    7  90Ji 

-10    0.9 

-0.6937 

0.4003 

0J2575 

♦  8 

-90 

38  Virginia 

6.2 

0.35 

0.2 

2  58.3 

13  43.1 

-  3  48.5 

-0.0346 

0.4899 

0.2563 

♦41 

-46 

Satvrw 

-  2  45.9 

15  14.9 

-  9  19.1 

-0.6518 

0.4889 

-0J2S65 

♦10 

-86 

k  Virginia 

5.9 

-0.38 

-0.4 

3  14.1 

17  18.6 

-  0  ISJti 

-0.6645 

0.4896 

0J2550 

♦  9 

-87 

46  Virginia 

6.1 

0.38 

0.5 

2  47.6 

17  50.1 

♦  0  IIJS 

-1J3810 

0.4696 

Oi2549 

-39 

-90 

0  Virginia 

4.7 

0.45 

0J2 

4  58.1 

23    2.3 

♦  5  15.6 

-Oi2195 

0.4889 

0.9528 

♦39 

-56 

77  Virginia 

7.0 

0.60 

0^ 

7    4.4 

•  12    5.1 

-6    2.9 

-1.1620 

0.4900 

0JM56 

-11 

-90 

m  Virginie 

5.7 

-0.64 

-0.1 

-  8    9.8 

16  37.4 

-  1  38.0 

-1.0710 

0.4906 

-0.9424 

-17 

-90 

B.A.C.49ei 

6.0 

0.69 

0.0 

9  10.3 

19  42.5 

♦  1  22.0 

-0.7074 

0.4914 

0JM05 

♦  5 

-90 

X  Virginia 

5.0 

0.88 

0.0 

12  52.7 

!•  13    5.7 

-  5  43.7 

-0.6784 

0.4966 

0J2262 

♦  4 

-90 

UKAWva 

14  28.3 

23    4.0 

♦  3  57.7 

-1.1220 

0.4994 

Oi2i58 

-95 

-90 

o'  Libra 

6.3 

1.07 

-0.5 

15  33.1 

11    5  53.1 

♦10  35.0 

-1.3720 

0.5040 

0.2081 

-58 

-66 

a^  Libra 

3.0 

-1.07 

-0.5 

-15  d^Jb 

5  59.2 

♦10  40.9 

-1^40 

0.5041 

-05079 

-^1 

-77 

B.  A.  C  4o9d 

6.6 

1.09 

♦0.1 

17  20.7 

6  10.3 

♦11     0.4 

40.5225 

0.5042 

0J2077 

♦65 

-16 

10  Libra 

6.5 

1.10 

0.2 

17  54.9 

6  27.3 

♦11    8.2 

♦1.1280 

0.5049 

0.2073 

♦79 

♦92 

1 1  Libra 

5.0 

1J22 

♦0.1 

19  23.2 

16  59.3 

-  2  38.3 

♦0.6445 

0.5102 

0.1936 

469 

-  9 

i*  Libra 

6ii 

1.22 

-0.3 

19  14j6 

17  33.3 

-2    5.3 

♦0.3767 

0.5107 

0.1930 

♦54 

-23 

6  Scorpii 

9.3 

-1.45 

-1.6 

-22  19.0 

IS  16  55.6 

-  3  26.0 

^.3133 

0.5950 

-0.1553 

♦14 

-62 

19  Scorpii 

5.1 

1.54 

2J2 

23  54.7 

13    2  37.5 

♦  5  57.3 

40.0239 

0.5316 

0.1375 

♦99 

-42 

95  Scorpii 
18  Ophiuchi 

7.0 

1.64 

3.3 

25  20.0 

14  50.9 

-  6  16.4 

♦0.0588 

0.5394 

0.1127 

♦97 

-48 

a7 

1.65 

3.4 

24  27.2 

16  11.7 

-4  55.2 

-1.0610 

0.5399 

0.1097 

-35 

-90 

B.A.C.570d 

6.3 

1.6B 

3.8 

24  55.8 

20  51.5 

-0  24.9 

-1.0230 

0.5431 

0.1000 

-33 

-90 

96  Ophinohi 

6.1 

-1j68 

-3.6 

-24  49.6 

20  56.8 

-0  19j8 

-1.1470 

0.5431 

-0.0994 

-43 

-90 

vet 
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OCCULTATIONS,  1893. 


BLE5MENT3  FOR  THE  PRBDIOTION  OP  OOGDLTATIONS. 

JANUARY. 

Thk  Stab's 

At  CONjuxcnoM  iir  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
6.7 

Sed*ii8  fVom 
1883.0. 

Apparent 
Deoliiiation. 

Waahinicton 
Mean  Time. 

Honr  Angle 
H 

T 

x' 

y' 

N. 

o 

-88 

Aa 

A< 

31  Ophiuchi 

-1*70 

-  3.9 

-25**  2Ji  6 

d     b    m 
13  23     0.6 

h    m 
♦  1  39.9 

-0.6120 

0.5444 

-0.0949 

o 

-  9 

B.  AC.  5800 

7.5 

1.74 

4.1 

26  51.5 

14    3  16.2 

♦  5  46.7 

♦0.5053 

0.5466 

0.0849 

♦50 

-11 

A  Ophiuchi 

4.9 

1.74 

4.3 

26  26.8 

3  48.5 

♦  6  17.8 

♦0.00T3 

0  5470 

0.0835 

♦22 

-43 

B.A.C.5B13 

6.8 

1.74 

4.3 

26  23.6 

4  12.1 

♦  6  40.7 

-0.0824 

0.5474 

0.0827 

♦16 

-49: 

38  Ophiuchi 

6.7 

1.74 

4.3 

26  30.8 

4  48.7 

♦  7  16.0 

-0.0018 

0.5476 

0.0811 

♦22 

-14 

3  Sagittarii     var. 

4.6 

-1.82 

-  5.7 

-27  47.5 

18    1.7 

-  3  58.6 

♦0.5378 

0.5540 

-0.0492 

+49 

-13 

B.A.C.6127 

51 

1.86 

6.4 

28  28.2 

15    2  57.2 

♦  4  37.9 

♦0.9397 

0.5577 

0.0262 

+62 

♦13 

B.A.C.6194 

5.1 

1.87 

7.0 

27    4.9 

7  17.7 

♦  8  49.0 

-0.6609 

0.5590 

-0.0147 

-19 

-90 

^  Sagittarii 

3.7 

1.84 

8.4 

27    6.1 
NEW 

19    9.0 
MOON 

-  3  45.4 

-0.6255 

0.5616 

♦0.0168 

-17 

-90 

33  Capricorni 

5.7 

-1.55 

-12.9 

-21   18.6 

18  16  13.4 

-  9    8.7 

♦0.4706 

0.5466 

40.1850 

+57 

-18 

35  Capricorni 
37  Capricorni 

6.2 

1.54 

13.0 

21  39.7 

17  37.3 

-  7  47.7 

♦1.1030 

0.5459 

0.1877 

+68 

+22 

6.0 

I.5I 

12.8 

20  33.9 

21     6.3 

-  4  25.7 

♦0.6084 

0.5439 

0.1943 

+66 

-11 

38  Capricorni 

6.9 

1.51 

12.9 

20  43.8 

21    T» 

-  4  24.3 

40.7861 

0.5439 

0.1943 

+69 

-  0 

e  Capricorni 

4.7 

-1.50 

-12.8 

-19  56.9 

22    7.7 

-  3  26.4 

♦0.1582 

0.5437 

+0.1962 

+41 

-35 

K  Capricorni 

5.0 

1.48 

12.8 

19  21.4 

19    0  41.3 

-  0  58.0 

♦0.0422 

0.5423 

0.2007 

+36 

-41 

B.A.C.7550 

6.3 

1.48 

12.8 

20    6.7 

0  56.7 

-  0  43.1 

♦0.8888 

0.5423 

0.2013 

+70 

+  6 

50  Aquarii 

6.1 

1.34 

12.0 

14    4.5 

20  16.5 

-6    1.6 

-1.2510 

0.5333 

0.2316 

-36 

-90 

56  Aquarii 

6.3 

1.32 

12i2 

15    8.2 

23'  2.6 

-  3  19.0 

♦0.5054 

0.5323 

0.2352 

+66 

-17 

74  Aquarii 

6.0 

-1.22 

-11.2 

-12  11.3 

90  10  11.8 

♦  7  26.9 

♦0.1285 

0.5279 

♦0iM85 

+47 

-37 

75  Aquarii 

7.0 

1.21 

11.3 

12  45.7 

10  30.0 

♦  7  44.4 

♦0.7989 

0.5277 

0.2484 

+67 

-  1 

Yf'  Aquarii 
X  Aquarii 

4.1 

1.14 

10.3 

9  40.4 

21     5.3 

-  6    0.3 

♦0iJ760 

0.5247 

0^2589 

+56 

-2S» 

5.3 

1.14 

9.9 

8  18.8 

21  35.1 

.  6  31.5 

-1.0070 

0.5246 

0.2592 

-13 

-90 

^'  Aquarii 

4.2 

1.13 

10.3 

9  46.2 

22    5.6 

-5     1.9 

♦0.6383 

0.5243 

0.2596 

+79 

-11 

24  Pisciom 

6.1 

-1.01 

-7.9 

-  3  45.1 

91  15  20.0 

♦11  40.3 

-1.0120 

0.5214 

♦0.2705 

-11 

-90 

27  Piacium 

5.1 

0.98 

7» 

4    9.1 

18  10.6 

-  9  34  5 

♦0.1720 

0.5213 

0.2717 

.^2 

-35 

29  Piacium 

5.0 

0.97 

7.6 

3  37.5 

19  43.8 

-  8    4.1 

♦0.0516 

0.5212 

0.2723 

+41 

-461 

B.A.C.8351 

8.0 

O.W 

7.5 

3  21.8 

19  50.3 

-  7  57.9 

-0.1891 

0.5212 

0.2723 

+:J3 

-54 

4  Ceti 

6.0 

0.95 

7.3 

3    b.8 

22  39.0 

-  5  14.4 

♦0.3538 

0.521 1 

0i273O 

+63 

-26 

5  Ceti 

6.0 

-0.95 

-  7.3 

-  3    2.7 

22  52.9 

-  5    0.9 

♦0.3125 

0.521 1 

♦0.2732 

+61 

-28 

B.A.C.5 

5.7 

0.95 

7.2 

2  49.2 

23    8.1 

-  4  46.2 

♦0.1494 

0.5211 

0.2732 

+52 

-36 

10  Ceti 

6i2 

0.87 

6.1 

-  0  38.6 

99    7  58.1 

♦  3  47.4 

♦0.3324 

0.5213 

0.2749 

+62 

-26 

B.  AC.  237 

6.7 

0.80 

4.0 

♦  2  48.3 

20    4.6 

-  8  128.8 

♦0.1 195 

0.5232 

Oi2743 

+60 

-37 

73  Piacium 

5.9 

0.74 

2.8 

5    5.0 

98    2  40.3 

-  2    5.5 

-0.4093 

0.5250 

0.2727 

+23 

-66 

77  Piacium 

5.9 

-0.73 

-  3.1 

♦  4  20.3 

3    8.0 

-  1  38.8 

♦0.4790 

0.5252 

♦0.2724 

+72 

-19 

0  Piacium 

5.5 

0.73 

2.7 

5    5.0 

4  22.8 

-  0  26.4 

♦0.0579 

05258 

0.2719 

+47 

-40 

88  Piacium 

6.2 

0.71 

2.1 

6  25.7 

7  25.0 

♦  2  29.9 

-0.4938 

0.5266 

0J2707 

+18 

-72 

JOPITBR 

6    5.8 

7  34.8 

♦  2  39.6 

-0.1108 

0  5214 

Oi2683 

+38 

-48 

B.A.C.410 

6.0 

0.67 

1.7 

6  51.1 

11  22.0 

♦  6  19.5 

♦0.1412 

0.5281 

0.2687 

+51 

-35 

96  Piacium 

6.6 

-0.63 

-  1.5 

♦  6  44.5 

14  17.6 

♦  9    9.5 

♦1.0370 

0.5295 

♦0.2673 

+90 

♦14 

a  Piacium 

4.3 

0.56 

-  0.2 

8  37.1 

22    0.6 

-  7  22.5 

♦1.1660 

0.5332 

0.2619 

+90 

♦24 

54  Ceti 

5.5 

0.55 

^  0.6 

10  30.8 

94    0  34.0 

-  4  54i2 

-0.0967 

0.5346 

0.2599 

+38 

-46 

B.  AC.  609 

6.0 

0.51 

1.4 

11  46.5 

4  32.3 

-  1     3.7 

-0.3559 

0.5365 

0.2563 

+25 

-60 

29  ArieUa 

6.3 

0.34 

3.2 

14  33.6 

19  44.9 

-10  21.9 

♦0.5880 

0.5464 

0.2388 

+82 

-  9 

36  Arietia 

6.5 

-0J29 

♦  4.7 

♦17  18.8 

9A    0  46.6 

-  5  30.7 

-1.0200 

0.5500 

40.2316 

-14 

-73 

40  Arietia 

6.3 

0.26 

5.0 

17  50.4 

2  37.4 

-  3  43.8 

-1.1270 

a55l6 

0.2288 

-22 

-72 

fr  Arietia 

5.7 

0.26 

4.7 

17    1.2 

2  58.0 

-  3  2:^.9 

-0.2177 

0.5517 

0.2286 

♦32 

-48 

pi  Arietia 
p*  Arietia 

7.0 

OJiK) 

5.0 

17  18.1 

5  25.3 

-  1     1.8 

♦0.0523 

0.5538 

0J2244 

♦46 

-33 

6.0 

Oi24 

5.2 

17  54.0 

5  48.0 

-  0  39.9 

-0.4673 

0.5541 

0.2239 

♦19 

-61 

p*  ArietiB 
50  Arietia 

6.0 

-0.22 

♦  5.2 

♦17  35.9 

6    3.7 

-0  24.8 

-0.1046 

0.5541 

♦0J2236 

♦38 

-41 

6.8 

0.19 

5.2 

17  34.9 

7  50.9 

♦  1  18.6 

40.3087 

0.5554 

0.2206 

♦62 

-20 

53  Arietia 

6.3 

0.16 

5.4 

17  88.1 

10  49.5 

♦  4  10.8 

♦1.0730 

0.5580     0.21551 

♦90 

♦24 

54  Arietia 

6.3 

0.16 

5.7 

18  23.2 

11  12.2 

♦  4  32.6 

♦0.2243 

0.5582 

0.2154 

♦56 

-23 

6  Arietia 

4.0 

0.14 

6.1 

19  19.4 

12  35.2 

♦  5  52.7 

-0.4282 

0.5595 

0ill22 

♦21 

-67 

Ti  Arietia 

5.0 

-0.09 

♦  6.6 

♦SO  450) 

16  38.5 

♦  9  47.0 

-1.0380 

0.5627 

40J2046 

-16 

-69 

0CCULTATI0N8,  1893. 
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ELEMENTS  FOR  THE  PREDICTION  OP  000ULTATION8. 

JANUARY, 


Thb  8tab*b 


At  CosjuBcnoN  ix  B.  ▲. 


LimitinK 
P*ndl«U. 


ITame. 


T^  Arietis 

65  Arietis 

B.  A.C.I  143 
B.A.C.II89 

33  Tauri 

33  Tauri 

B.A.C.1338 
36  Tauri 

B.A.C.1347 
68  Tauri 

k  Tauri 
136  Tauri 
49  Auriga 
54  AuripB 
35  Geminorum 

W.  vi,  1656 

47  Geminorum 

53  Geminorum 

59  Geminoram 

I  Geminoram 

A*  Geminorum 
B.A.C.3473 

V  Geminorum 
c  Geminorum 
^  Geminorum 

w*  Canori 
u^  Cancri 
^  Cancri 
^  Caneri 
X  Caneri 

yi  Cancri       mult, 
«•  Cancri 
v^  Cancri 
V*  Cancri 
^  Cancri 

79  Cancri 

B.A.C.3138 
B.A.C.3306 


Mag. 


5^ 
6.0 
6.0 
6.0 
6.0 

6.3 
6.3 
6.0 
7.3 

6.0 

6.0 
5.3 
5.7 
6.0 
6.5 

8Ji 
6.0 
6.3 
6.9 
4.0 

6.3 
8.0 
4.3 
6.0 
5.0 

6.0 
6.3 

6.8 
5.7 
5.7 

6.0 
5.8 
6.0 
5.7 
5.0 

6.3 
6.3 
6.3 


Aed*ii8  firtm 
1803.0. 


-0.08 

-0.07 

40.07 

0.09 

0.13 

40.14 
0.16 
0.18 
0.39 
0.39 

40.51 

1.04 
1.07 
1.07 

41.15 
1.18 
1.31 
]i24 
liM 

4li25 
1.35 
1J26 
1.37 
1.31 

41.30 
1.30 
1.33 
1.33 
1.33 

41.34 
1.34 
1.34 
1.35 
1.35 

41.35 

1.34 

41.33 


Ai 


4(>.6 

6.7 
7.1 
7.6 
7.7 

48.0 
8.0 
8.3 

8.5 
8.5 

48i) 
8.7 
7.8 
7.5 
7.5 

46.7 
6.3 
6.3 
6.0 
5.9 

45.7 
5.7 
5.4 
4.7 
4.3 

43.9 
3.8 
3.5 
3.5 

3.9 

43.7 
3.6 
3.4 
3.4 
0.4 

40.4 
40.3 
-0.3 


Apparent 


WMhington 
Mean  Tune. 


430  31 .6 
30  35.5 

30  35.5 

31  55.3 
33  10.3 

433  53.0 
33  54.1 

33  48.7 

34  9.r> 
34    ZM 

434  53.3 

37  35.3 

38  64 
38  31.5 

17.8 


d     h 

M  17 

17 

3 

4 

7 


m 
17.7 

59.9 

18.9 

31.3 

30.3 


97 


38 

436 
37 

38 
37 

38 


7  34.7 

8  58.7 
10  10.3 

17  56.4 

18  8.4 

8  32.5 
4    6.6 

19  39.5 
31  16.4 
81  56.5 


59.7 
3.0 
5.1 

50.8 
0.7 


M 


6 

9 

10 

14 

14 


31.5 
11.9 
53.9 
9.3 
36.1 


438  8.3 

38  8.0 

37  8.1 

36  3.4 

37  3.6 

435  41i2 
85  33.1 
36  9.6 
35  50.0 
34  31.5 

434  53.1 
34  30.0 
34  86.5 
34  36.9 
83  38.7 

433  35.8 

31  43.4 

430  15.0 


16  8.8 
16  38.1 
18  39.6 
31  3!).l 
1  15.3 


4 
4 

7 

7 
11 


10.0 
89.1 
47.8 
53i) 
54.6 


31 


14  30.9 

15  8.3 

16  18.3 
16  54.3 

7  56.8 

8  33.0 

9  46.0 
14  34.0 


EU>ar  Anglo 


b 
4lO 

4ll 
.  4 

-  3 

-  0 


4 
4 


0 

1 


m 
34.8 

5.5 
54.1 
46.7 

4.1 

0.1 
30.4 


4  3  48.7 
4lO    7^2 

410  18.7 

4  0  1.1 
-5  6.6 
4  9  47.0 

411  19.8 
4ll  5:)J2 


4 
4 
4 


3 
1 
0 
3 


58.0 
14.7 
33.1 
30.4 


3  56.1 


4  5  34.9 
4  5  43.5 
4  7  40.0 
4lO  41.7 
-  9  50.8 


4 
4 
4 
4 


7 
6 
3 
6 
0 

3 
3 
4 

5 

4 


3.3 
45.0 
34.0 
38.3 
83.0 

43.6 
2i}.0 
36.4 
11.0 
30.5 


—  3  56.3 

-  8  35.3 
4  3    3.3 


-0.4953 
-0.4194 
41.0310 
40.0834 
40.3363 

-0.3616 
-0.1395 
-0.8306 
fO.0318 
40.1563 

41.0110 
-0.0975 
-0.3316 
-0.5895 
-0.5374 

40.5467 
40.3783 
-0.7785 
-0.7358 
-0.9330 

-1.1700 
-1.1890 
-0.3300 
40.5147 
-0.8461 

40.3308 
40.5006 
-0.6635 
-0.3414 
40.6618 

-0.1993 
40.0869 
-0.0187 
-0.1090 
-0.5134 

-0.5:)83 
-0.0635 
40.5588 


0.5633 
0.5635 
0.5705 
0.5733 
0.5745 

0.5745 
0.5759 
0..5769 
0.5835 
0.5836 

0.5917 
0.6006 
0.6015 
0.6016 
0.6016 

0.5994 
0.5987 
0.5978 
0.5!I67 
0.5964 

0.5955 
0.5955 
0.5SM4 
0.5937 
0.5905 

0.5886 
0.5879 
0.5858 
0.5858 
0.5838 

0.5809 
0.5803 
0.5793 
0.5788 
0.5653 

0.5649 
0.5636 
0J>594 


y* 


N. 


40.3034 
0.3019 
0.1846 
0.1797 
0.I7:)3 

40.1731 
0.1693 
0.1663 
0.1469 
0.1463 

40.1095 

40.0449 

-0.0063 

0.0113 

0.0138 

-0.0413 
U.0505 
0.0559 
0.0663 
0.0676 

-0.0734 
0.07:M 
0.0797 
0.0893 
0.0999 

-0.1083 
0.1093 
0.1188 
0.1188 


4lf 
431 
4SH) 
448 
463 

434 
4:i6 

-  3 
445 
453 

490 
438 
435 
4lO 
4l3 

483 
468 

-  3 

4  I 
-13 

-34 

-:« 

435 

479 
-6 

458 
477 

46 


S. 


-65 
-56 
435 
-36 
-13 

-49 
-36 
-^ 
-36 
-19 

433 
-33 
-33 
-50 
-46 

4ll 

4  1 

-63 
-63 
-68 

-63 
-63 
-39 
4  5 
-63 

-13 
43 
-63 


4351-43 

0.1398  490  4  8 

-0.1363  433  -37 
0.1383*449  -83 
0.1413*4431 -38 
0.1438 ,437  -33 
0.1778*416  -58 


-0.1787 

0.1819 

-0.1915 


414-60 
440  -34 

481-4 


FEBRUARY. 


9  Leonte 
49  Lieonia 

B.A.C.3579 
i  LeoniB 

o«  A.  O.  • 

B.A.C.4039 
k  Virginia 
10  Virginia 
9  Virginia 
y  Virginia  (i 

38  Virginia 

SATVmH 

k  Virginia 
$  Virginia 
B.A.C.4591 

X  Virginia 


a3 

41.34 

-3.5 

6.0 

1.30 

3.1 

7^ 

1.17 

3.3 

5.7 

1.16 

3.5 

6.3 

099 

4.5 

7JS 

40i« 

-5.4 

&J6 

OJiO 

5.5 

6.4 

0.74 

5.6 

4.0 

0.68 

5.4 

)  3.1 

OJM 

5i) 

6.3 

40.51 

-5.7 

5.9 

0.48 

5.8 

4.7 

0.43 

5.7 

6.0 

ojies 

5.5 

5.0 

40.05 

-5.8 

4l7  17.1 
15  30.9 
14  53.5 
14  41.3 

8  38.9 

4  4    4.6 

4  15.0 

4  3  89.8 

-  0    4.5 
0  51.9 

-  3  58.4 
3  36.9 

3  14.3 

4  58.3 

9  10.4 

-18  53.8 


1    0  36.1 

16  22M 
19  41J2 
81  18.3 

9  17  57.3 

S  16  56.9 

17  51.8 
83    3.9 

4    4  34.3 
16  35.6 

83  43.4 

a    0    8j6 

8  14.5 

7  62J6 
•    4  16.1 

81  98J2 


-  3  a'S.3 
4  8  57.9 


46 

47 
43 


9J6 
4'SJd 
44.3 


4  9  3.4 
4  3  56.6 
4  7  59.9 
-10  39.0 
4  0  53.4 


46 

48 
4lO 
-8 
-II 


58.8 
33.6 
35.0 
6.0 
43^ 


4  4  96j6 


-0.3877 
-0.0361 
-0.1430 
-0.3139 
40.9504 

-0.1498 
-0.5766 
-0.0663 
4IJ85I0 
-1.0050 

-0.3565 
-1.1170 
-0.9835 
-0.5467 
-1.0430 

-1.0140 


0.5414 
0.5358 
0.5333 
0.5310 
0a>153 

05035 
0.5031 
0.4999 
0.4979 
0.4949 

0.4940 
0.4848 
0.4935 
0.4933 
0.4947 

0.4967 


-0.3338 
0.3319 
0.3367 
0.3374 
0.3545 

-0.3636 
0J8688 
0J8630 
0.3631 
OJ9611 

-0.3593 
0J»94 
0J8580 
0.3554 
0ii435 

-ojeiri 


436 
443 

436 
437 
490 

436 
4l4 
440 
490 
-13 

485 
-18 
-  9 
4l5 
-15 

-16 


-39 
-46 
-55 
4  9 

-51 
-78 
-47 

489 
-90 

•«4 

-90 
-90 
-77 
-90 

-90 
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OCOULTATION^,  18a3. 


BL^SJ^NTS  VO^  TB;B  PftEDI^qTIjON  OF  OQOULTATIONS. 

FEBEUARY. 

ThbStab*b 

▲T  Ck>HJUHOnOH  IH  B.  A. 

TJmiMng 

ParallelA. 

Name. 

Mag. 
6.6 

Bed'na  from 
1883.0. 

Apparent 

WaaUnfCton 
Mean  Time. 

Hour  Anglo 
H 

Y 

x' 

y 

N. 

8. 
-35 

Aa 

d8 

B.  A.  C.  4896 

-0.16 

.4:6 

-17  20.8 

d    h   m 
7  14  34.2 

h    m 
-  2  56.8 

+0.1933 

0.6062 

-0.2073 

+4g 

10  Librap 

6.5 

0.16 

4.3 

17  55.0 

14  42  2 

-  2  49.0 

+0.7918 

0.5052 

0.2071 

+72 

-  1 

1 1  Librie 

"5.0 

Oi26 

4.4 

19  23.3 

8    1  11.4 

+  7  21.6 

+0.3225 

0.5100 

0.1932 

451. 

-27 

£>  Libra 

6.5 

0.27 

4.5 

19  14.7 

1  45.3 

+  7  54.5 

+0.0553 

0.5105 

0.1922 

437 

-41 

6  Scorpii 

2.3 

0.51 

4.8 

22  19.1 

•    1    6.0 

+  6  32J2 

-0.6061 

0.5235 

0.1544 

-  1 

-86 

19  Scorpii 
a  Scorpii 

5.1 

-0.62 

-  4.8 

-23  54.8 

10  48i) 

-  8    3,5 

-0.2540 

0.5295 

-0.1360 

+15 

-59 

3.4 

0.62 

4.7 

25  20.2 

11     2.8 

-  7  50.0 

+1.2850 

0.5i97 

0.1355 

+65 

+47 

25  Scorpii 
31  Ophiuchi 
B.A.C.5800 

7.0 

0.74 

5.1 

25  20.1 

23    4.4 

+  3  47.9 

-0.2012 

0.5364 

0.1108 

+15 

-56 

6.7 

0.81 

5.5 

25  29.6 

10    7  16.0 

+11  43.1 

-0.8582 

0.5413 

0.0926 

-22 

-90 

7.5 

0.86 

5.3 

26  51.5 

11  32.7 

-  8    9.0 

+0.2657 

0.5439 

0.0828 

♦36 

-29 

A  Ophiuchi 
B.A.C.58I3 

4.9 

-0.87 

-  5.5 

-26  26.8 

12    5.1 

-  7  37.7 

-0.2308 

0.5439 

-0.0815 

+10 

-58 

6.8 

0.87 

5.6 

26  23.6 

12  28.8 

-  7  14.8 

-0.3206 

0.5445 

0.0806 

+  5 

-64 

38  Ophiuchi 

6.7 

0.87 

5.4 

26  30.8 

13    5.6 

-  6  39.3 

-0.2381 

0.5445 

0.0791 

+  9 

-58 

43  Ophiuchi 

5.8 

0.89 

5.7 

28    2.4 

15  37.1 

-  4  12.9 

+1.2470 

0.5463 

0.0732 

+62 

+46 

3  Sagittarii     var. 

4.6 

0.99 

6.1 

27  47.5 

11    2  22.1 

+  6    9.6 

+0.3264 

0.5511 

0.0469 

+36 

-25 

B.A.C.6127 

5.1 

-1.05 

-  6.4 

-28  28.2 

11  19.9 

-  9  11.6 

+0.7469 

0.5543 

-0.0240 

462 

0 

B.A.C.6194 

5.1 

1.07 

7.1 

27    4.9 

15  41.5 

-  4  59.4 

-0.8478 

0.5562 

-0.0127 

-31 

-90 

^  Sagittarii 

3.7 

1.14 

7.8 

27    6.1 

19    3  35.0 

+  6  28.5 

-0.7859 

0.5594 

+0.0188 

-26 

-90 

r  Sagittarii 

3.6 

1.20 

8.1 

27  49.7 

12  41.3 

-  8  45.0 

+0.2844 

0.5606 

0.0432 

+34 

-28 

BAG.  6628 

5.9 

1.23 

8.5 

28    4.4 

20  11.3 

-  1  31.3 

+0.9434 

0.5608 

0.0631 

+62 

+13 

B.A.C.6666 

5.8 

-1.24 

-  8.7 

-27  12.3 

22  30.1 

+  0  42.5 

+0.1631 

Q.5610 

+0.0694 

+29 

-34 

(J  Sagittarii 

5.1 

1.27 

9.5 

26  35.2 

13    9  37.8 

+11  25.9 

+0.4314 

0.5599 

0.0964 

+46 

-20 

A  Sagittarii 
B.A.C.7077 

5.3 

lii7 

9.6 

26  29.3 

10  58.9 

-11  15.9 

+0.4631 

0.5599 

0.1019 

+49 

-18 

6.4 

1.30 

10.3 

25  18.5 

14    1  40.4 

+  2  53i) 

+0.9691 

0.5564 

0.1385 

+65 

+15 

B.A.C.r237 

6.9 

1.30 

10.7 

24  11.2 

10  30.2 

+11  25,0 

+1.0900 

0.5539 

0.1589 

+66 

+24 

r  Capricorni 
27  Capricorni 

5.4 

-1.30 

-11.1 

-21  37.6 

17  24.8 

-  5  55.0 

-0.4581 

0.5516 

+0.1742 

+  8 

-73 

6.5 

1.30 

11.1 

20  59.4 

17  51.4 

-  5  29.3 

-1.0520 

0.5516 

0.1752 

-27 

-90 

NEW 

MOON, 

4  Ceti 

6.0 

1.12 

7.9 

3    8.8 

18    5  18.8 

+  3  12.9 

+0.5507 

0.5274 

0.2786 

+77 

-16 

5  Ceti 

6.0 

-1.12 

-  7.8 

-  3    2.7 

5  32.4 

+  3  26.1 

+0.5099 

0.5274 

+0iJ787 

+74 

-18 

D.  A.  Co 

5.7 

1.11 

7.8 

2  49.2 

5  47.2 

+  3  40.5 

+0.24H4 

0.5274 

0.2787 

463 

-26 

10  Ceti 

6.2 

1.07 

6.8 

-  0  38.6 

14  25.6 

-11  58.0 

+0.5463 

0.5278 

0.2801 

+77 

-16 

B,A.C.237 

6.7 

1.03 

5.3 

4-  2  48.2 

19    2  16.0 

.  0  29.1 

+0.3588 

0.5293 

0.2791 

♦64 

-25 

73  PiBcium 

5.9 

1.00 

4i2 

5    4.9 

8  44.8 

+  5  46.4 

-0.1555 

0.5308 

0.2770 

+36 

-52 

77  Piscium 

5.9 

-0.99 

-  4.4 

♦  4  20.2 

9  12.0 

+  6  12.7 

+0.72.52 

0.5308 

+0.2767 

+90 

-  6 

e  Piscium 

5.5 

0.99 

4.1 

5    4.9 

10  25.5 

+  7  23.8 

+0.3077 

0.5313 

0.2763 

+61 

-27 

88  Piscium 

6.2 

0.98 

3.6 

6  25.6 

13  25.4 

+10  18.0 

-0.2299 

0.5321 

0.2750 

+32 

-55 

B.A.C.4I0 

6.0 

0.94 

3.1 

6  51.1 

17  17.2 

-  9  57.9 

+0.3969 

0.5331 

0.2728 

+67 

-22 

JUPITKR 

7  55.9 

21  40i) 

-  5  43.7 

+0.4929 

0.5273 

0.2666 

+73 

-17 

54  Ceti 

5.5 

-0.87 

-  0.9 

+10  30.8 

90    6  17.0 

+  2  36.4 

+0.1721 

0.5381 

+0.2627 

+53 

-32 

B.A.C.609 

6.0 

0.84 

-0.1 

11  46.5 

10  16.4 

+  6  28  0 

-a  0624 

0.5401 

0.2587 

+39 

-45 

Mars 

14  25.3 

20  44.3 

-  7  26.0 

-0.0961 

0.5198 

0.2365 

+39 

-44 

29  ArietiB 

6.3 

0.71 

+  1.9 

14  33.6 

ai    1   16.0 

-  2    3.4 

+0.863tJ 

0.5480 

0.2401 

+90 

+  8 

36  ArietiB 

6.5 

0.68 

3.4 

17  18.7 

6  15.8 

+  1  45.9 

-0.7384 

0.5511 

0J23251+  4 

-72 

40  ArietiB 

6.3 

-0.66 

♦  3.7 

+17  50.4 

8    6.1 

+  3  32.3 

-0.8498 

0.5524 

+0.2296  -  2 

-72 

tr  Arietia 

5.7 

0.63 

3.4 

17    1.2 

8  26.7 

+  3  52.2 

+0.0607 

0.5531 

0.2202  +47 

-33 

p^  ArietiB 

7.0 

0.61 

3.7 

17  IH.l 

10  53.2 

+  6  13.4 

+0.3305 

0.5544 

0.2249] +63 

-19 

p«  ArietiB 
p'  ArietiB 

6.0 

0.62 

3.9 

17  54.0 

11  16.0 

+  6  35.4 

-0.1888 

0.5544 

0.2244; +34 

-46 

6.0 

0.61 

3.9 

17  35.9 

11  31.6 

+  6  50.5 

+0.1737 

0.5552 

0.2240 

+54 

-£7 

50  ArietiB 

6.8 

-0.58 

♦  4.1 

+17  34.9 

13  18.5 

+  8  33.6 

+0.5868 

0.5556 

+0.2196 

+ai 

-  5 

54  ArietiB 

6.3 

0.54 

4.6 

18  23.2 

16  39.4 

+11  47.2 

+0.5025 

0.5585 

0.2148 

m 

-  9 

6  Arietia 

4.0 

0.54 

4.9 

19  19.4 

18    2.3 

-10  52.9 

-0.1518 

0.5591 

0.2110 

+36 

-42 

r'  Arietia 

5.0 

0.51 

5.7 

20  45.8 

22    5.7 

-  6  58.3 

-0.7640 

0.5615 

0.2043 

+  2 

-66 

T^  ArietiB 

5.3 

0.49 

5.6 

20  21.5 

22  11.1 

-  6  20.6 

-0.2210 

0.5622 

0J2029  +32 

-45 

65  Arietia 

6.0 

-0.48 

f  5.7 

+20  25.5 

22  lli2 

-  5  39.9 

-0.1474 

0.5630 

40ift)16  +36 

-41 

0CCULTATI0N8,  1893. 
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ELEMENTS  FOR  THE  PREDIOTION  OP  000DLTATI0N8. 

FEBBUABY. 

THB  STAE*b 

At  Covjuircnoif  nr  B.  A. 

LimltiDg 
ParalleU. 

Name. 

Hag. 

6.3 
6.0 
6.0 
6.3 
6.3 

Red*2ia  from 
1803.0. 

Apoarent 
DeoUnation. 

Waahiii«:ton 
Mean  Time. 

HonrAngle 
H 

Y 

«' 

y' 

N. 

S. 

-6? 
-13 

0 
-35 
-22 

Aa 

A« 

B.  A.C.I  170 
B.  A.C.I  189 

32  Tauri 

33  Tauri 
B.A.C.1238 

a 
-0.35 

0.33 

0.28 

0.29 

0.26 

6.9 
7.1 

7.4 
7.5 

+2^    5!6 

21  55.3 

22  10.3 
22  52.0 
22  54.1 

d    h    m 
99    9  21.0 
10    0.8 
12  50.9 
12  55.3 
14  30.0 

h    m 
+  3  51.8 
+  4  30.1 
+  7  13.8 
+  7  18.0 
+  8  49.1 

-0.9570 
+0.3493 
+0.5927 
-0.0979 
+0.1335 

0.5692 
0.5696 
0.5718 
0.5718 
0.5729 

+0.1803 
0.1785 
0.1718 
0.1718 
0.1678 

o 
-  9 

+65 

+85 

+:m 

+51 

36  Tauri 
X  Tauri 

B.A.C.1347 
62  Tauri 
136  Tauri 

6.0 
5.7 
7.3 
6.0 
6.3 

-0.23 

0.14 

0.13 

-0.12 

♦0.51 

+7.5 

8.7 
8.2 
8.3 
9.7 

+23  48.7 
25  22.7 
24    9.5 
24    3.2 
27  35.4 

15  52.2 
23    9.5 
23  32.6 
23  44.7 
94  10  17.0 

+10    8.1 

-  6  51.5 

-  6  28.2 

-  6  27.6 
+  2  51.3 

-0.5590 
-1.0140 
+0.2788 
+0.4140 
+0.1138 

0.5737 
0.5781 
0.5786 
0.5786 
0.5924 

+0.1646 
0.1462 
0.1452 
0.1446 

+0.0428 

+13 
-16 
+61 
+70 
+50 

-69 
-65 
-13 
-6 
-12 

49  Aurigas 

53  Aurigas 

54  Aurigas 

25  Geminorum 
28  Geminorum 

5.7 
6.0 
6.0 
6.5 
6.0 

+0.78 
0.8) 
0.82 
0.83 
0.86 

+9.1 
9.3 
9.0 
8.9 
9.1 

+28    6.4 
29    4.6 
28  21.5 

28  17.8 

29  4.8 

9A    2  11.7 
3  23.3 

3  50.9 

4  32.0 

5  49J2 

-  5  53.3 

-  4  44.6 

-  4  18.2 

-  3  38.7 

-  2  34.7 

-0.1346 
-1.1400 
-0.4107 
-0.3579 
-1.1830 

0.5929 
0.5927 
0.5927 
0.5926 
0.5925 

-0.0080 
0.0118 
0.0133 
0.0153 
0.0196 

+36 
.31 
+20 
+23 
-36 

-22 
-61 

-38 
-35 
-61 

W.  TI,  1656 

47  Geminorum 

53  Geminorum 

59  Geminorum 

1  Geminorum 

8.2 
6.0 
6.3 
6.9 
4.0 

♦0i»5 
1.00 
1.03 
1.07 
1.09 

+7.9 
7.7 
7.9 
7.5 
7.5 

+26  59.7 

27  2.0 

28  5.1 

27  50.8 

28  0.7 

13    9.8 

16  4.8 

17  49.4 
21    9.9 
21  37.4 

♦  4  37.9 

♦  7  25.8 
+  9    6.2 
-11  41.4 
-11  15.0 

+0.7254 
+0.5518 
-0.6255 
-0.5883 
-0.7852 

0.5906 
0.5895 
0.5889 
0.5876 
0.5872 

-0.0427 
0.0516 
0.0571 
0.0672 
0.0686 

+90 
+83 
+  8 
+10 
-2 

+20 
+10 
-56 
.54 
-62 

^Geminorum 
B.  A.  C.  2472 

V  Geminorum 
e  Geminorum 
^  Geminorum 

6.3 
8.0 
4.3 
6.0 
5.0 

+1.12 
M2 
1.14 
1.17 
1.23 

+7.3 
7.3 
6.9 
6.1 

5.8 

+28    8.3 
28    8.0 
27    8.1 

26  2.4 

27  2.6 

23  12.6 

23  32.4 

96    1  37.1 

4  51.5 

•    8  33.4 

-  9  43.7 

-  9  24.6 

-  7  24.9 

-  4  18.2 

-  0  45.0 

-1.0320 

-La-jio 

-0.1883 
+0.6615 
-0.7221 

0.5866 
0.5860 
0.5852 
0.5835 
0.5813 

-0.0732 
0.0743 
0.0805 
0.0900 
0.1005 

-20 
-22 
+34 

+90 
+  3 

-62 
-62 
-31 
+12 
-«3 

w*  Cancri 
u*  Cancri 
jfj*  Cancri 
^  Cancri 
A  Cancri 

6.0 
6.3 
6.8 
5.7 
5.7 

+1.25 
1.25 
1.29 
li29 
1.31 

+5.4 
5.3 
5.1 
5.0 
4.2 

+25  41.2 

25  23.1 

26  9.6 
25  50.0 
24  21.6 

11  32.6 
11  52.2 
15  16.1 
15  22.4 
19  29.3 

+  2    7.1 
+  2  25.9 
+  5  41.9 
+  5  48.0 
+  9  45.4 

+0.3621 
+0.6387 
-0.5499 
-0.2269 
+0.7809 

0.5795 
0i>79o 
0.5776 
0.5769 
0.5741 

-0.1088 
0.1097 
0.1190 
0.1192 
0.1302 

+66 

+90 
+13 
+31 
+90 

-  5 
+  9 
-55 
.37 
+15 

v^  Cancri        mmU. 
v<  Cancri 
t>>  Cancri 
V*  Cancri 
f  Cancri 

6.0 
5.8 
6.0 
5.7 
5.0 

+1.35 
1.35 
1.37 
1.37 
1.46 

+4.0 
3.8 
3.7 
3.7 
1.3 

+24  53.2 
24  30.1 
24  26.6 
24  27.0 
22  28.7 

21  59.2 

22  47.6 

23  59.6 
97    0  36.5 

16    0.3 

-11  50.4 
-11     3.9 

-  9  54.6 

-  9  19.1 
+  5  30.7 

-0.0964 
+0.1912 
+0.0827 
-0.0121 
-0.4519 

0.5725 
0.5720 
0.571 1 
0.5705 
0.5585 

-0.1366 
0.1387 
0.1416 
0.1432 
0.1781 

+38 
+55 
+48 
+43 
+19 

-31 
-17 
-23 

-28 
-55 

79  Cancri 

B.A.C.313B 
B.A.C.3S06 
9  LeoniB 

6.3 
6.3 
6.3 
3.3 

+1.47 
1.46 
1.47 

+1.50 

+1.3 

1.0 

+0.2 

-2.6 

+22  25.8 
21  43.4 
20  15.0 

+17  17.1 

16  26.0 

17  51.9 
22  46.0 

98  18    9.1 

+  5  55.5 
+  7  18.3 
-11  58.0 
+  6  45.5 

-0.4778 

0.0000 

+0.6160 

-0.3268 

0.5576 
0.5568 
0.5527 
0.53r3 

-0.1790 
0.1821 
0.1917 

-0.2237 

+18 
+44 

+86 
+26 

-57 
-31 
-  1 
-55 

MABCH.                                                                                  1 

42  LeoniB 

B.  AC.  3579 
t  Leonia 
B.A.C.3837 

B.A.C.4039 

6.0 
7.2 
5.7 
6.3 
7.5 

+1.49 
1.49 
1.48 
1.40 
1.32 

-3.5 
3.8 
4.1 
6.2 
8.1 

+15  30.8 

14  53.3 

14  41.1 

8  38.7 

4    4.5 

1    1     1.8 

4  22.9 

6    1.1 

9    2  51.6 

3    1  55.1 

-10  35i2 

-  7  20.6 

-  5  45.5 

-  9  33.6 
-11   10.5 

-0.0368 
-0.1666 
-0.3422 
+0.8726 
-0.2823 

0.5316 
0.5286 
0.5278 
0.5144 
0.5032 

-0J2326 
0.2366 
0.2383 
0.2564 
0J2654 

+42 

+35 
+26 
♦90 
+29 

-40' 
-47 
-57 
+  4 

-59: 

1 

6  Virginia 

1  10  Virginia 

9  Virginia 

y  Virginia  (mean.) 

Saturh 

5.8 
6.4 
4.0 
3.1 

+1.31 
1.27 
1.23 
1.18 

-8.3 
8.5 
8.5 
9.2 

+  4  14.9 

+  2  29.7 

-  0    4.5 

0  52.0 

2    1.0 

2  49.9 

8     1.8 

13  31.3 

4    1  19.7 

6  28.3 

-10  17.4 

-  5  14.3 
+  0    5.9 
+11  34.4 

-  7  25.6 

-0.7111 
-0.2116 
+1.0920 
-1.1840 
-1.2970 

0.5027 
0.5012 
0.4995 
0.4973 
0.4990 

-0.2654 
0.2660 
0.2661 
0i2641 
0.2638 

+  7 
+33 
+fK) 
-23 
-33 

-55 
+16 

..90 
.90 

3H  Virginia 
k  Virginia 
k  Virginia 

B.  A.  C.  4591 
X  Virginia 

6.2 
5.9 
5.8 
6.0 
5.0 

+1.12 
1.11 
0.98 
0.92 
0.81 

-9.5 
9.6 
9.4 
9.7 
9.5 

-  2  58.5 

3  14.3 

9  37.0 

9  10.5 

12  52.9 

7  34.3 

11  5.1 
5    5  lOJj 

12  54.4 
e    5  58.0 

-  6  21.4 
-2  56.5 

-  9  21.0 

-  1  50.4 

-  9  15.7 

-0J5475   0.4962 
-1.1810 !  0.4962 
+1.125C:  0.4963 
-1.276C    0.4W4 
-1J275('   0.5013 

-0.2622 
0.2609 
0.2508 
0.2451 
0.2292 

+16 
-23 
+80 
-34 
-37 

-771 
-90 
+19 
-90 1 
-90 1 

B.A.C.4896 

6.6 

+0.69 

-8.7 

-17  20.8 

22  56.5 

♦  7  13.3 

-0.0699   0.5071 

-05087 

+32 

-48' 

422 


OCOULTATIONS,  1893. 


ELEMENTS  FOR  TH;E  PREDICTION  OF  OCOULTATIONS. 

• 

MARCH. 

Thb  Stak'b 

At  CoKJUscnoN  ik  K.  A. 

LimiUng 

ParaUeU. 

1 

Name. 

Mag. 

6.5 
5.0 
6.5 
5.8 
2.3 

Red'ns  from 
1893.0. 

Apparent 
DedinMioD. 

Washinirton 
Mean  Time. 

Hour  Angle 
U 

Y 

z' 

y' 

N. 

S. 

-ig 

-40 
-56 
+23 

-90 

Aa 

A8 

10  Librie 
c  >  Librie 
1 3  Librie 

B.  AC.  5254 
6  Scorpii 

+0*69 
0.61 
0.61 
0.43 
0.40 

-8:6 

8.4 
8.5 
7.5 
8.0 

-17  55!0 
19  23.3 
19  14.7 
23  39.6 
22  19.1 

d    h    m 

6  23     4.4 

7  9  30.1 
10    3.7 

8  6  12.0 
9  20.6 

h    m 
+  7  21.0 

-  6  32.9 

-  5  59.3 
-10  27.9 

-  7  25.4 

+0.5316 

+0.0571 
-0.2100 
+1.1090 
-0.8706 

0.5094 
0.5119 
0.51 19 
0.5216 
0.5232 

-0.2086 
0.1940 
0.1934 
0.1601 
0.1542 

+6a 
+37 
+24 
+66 
-16 

19  Scorpii 
a  Scorpii 
25  Scorpii 
31  Ophiuchi 
B.A.C.5800 

5.1 
3.4 
7.0 
6.7 
7.5 

+0.32 
0.32 
0.20 
0.13 
0.09 

-7.6 
7.1 
7.3 
7.3 
6.8 

-23  54.8 
25  20.2 
25  20.1 

25  59.6 

26  51.5 

19    3.8 
19  17.7 
9    7  21.5 
15  35.5 
19  53.8 

+  1  59.2 
+  2  12.7 
-10    7.2 
-  2    9.6 
+  1  59.9 

-0.516:j 
+1.0270 
-0.4567 
-1.1110 
+0.0221 

0.5282 
0.5284 
0.5346 
0.5391 
0.5411 

-0.1357 
0.1352 
0.1101 
0.0918 
0.0820 

+  1 
+65 

+  1 
-40 
+23 

-78 
+17 
-74' 
-90  1 
-43 

A  Ophiuchi 

B.  AC.  5813 
38  Ophiuchi 
43  Ophiuchi 
3  Sagittarii      var. 

4.9 
6.8 
6.7 
5.8 
4.6 

+0.08 

0.08 

0.08 

+0.05 

-0.04 

-7.0 
7.0 
7.0 
6.5 
6.7 

-26  26.8 
26  23.6 

26  30.8 
28    2.4 

27  47.5 

20  26.5 

20  50.3 

21  27.3 
lO    0    0.0 

10  50.4 

+  2  31.5 
+  2  54.6 
+  3  30.3 
+  5  57.8 
-  7  34.2 

-0.4778 
-0.5678 
-0.4852 
+1.0080 
+0.0916 

0.5413 
0.5413 
0.5419 
0.5426 
0J>473 

-0.0805 
0.0706 
0.0783 
0.0722 
0.0458 

-  3 
+  8 

-  3 
+62 
+23 

-77 

+18; 

-3y 

B.  A.C.6127 
B.A.C.6I94 

^  Sagittarii 
r  Sagittarii 
B.A.C.6628 

5.1 
5.1 
3.7 
3.6 
5.9 

-0.12 
0.17 
0.27 
0.35 
0.42 

-6.6 
7.1 
6.6 
7.0 
6.9 

-28  28.2 
27    4.9 
27    6.1 

27  49.7 

28  4.4 

19  53.5 

11    0  17.9 

12  19.7 

21  32.8 

19    5    8.5 

+  1     9.9 
+  5  24.9 
-  6  59.0 
+  1  54.2 
+  9  13.8 

+0.5242 
-1.0740 
-0.9984 
+0.0870 
+0.7586 

0.5501 
0.5513 
0.5539 
0.5554 
0.5555 

-0.0230 

-0.0117 

+0.0198 

0.0439 

0.0640 

+46 
-44 
-38 
+22 
+62 

-14 
-90 
-90 
-38 
0 

B.  A. C. 6666 
o  Sagittarii 
B.A.C.7077 
B.A.C.7:^7 
X  Capricorni 

5.8 
5.1 
6.4 
6.9 
5.4 

-0.43 
0.51 
0.65 
0.71 
0.75 

-7.2 

7.5 
7.7 
8.0 
8.5 

-27  12.3 
26  35.1 
25  18.4 
24  11.1 
21  37.5 

7  29.0 

18  45.0 
13  10  58.2 

19  52.9 
14^2  50.6 

+11  29.3 

-  1  39.0 
-10    0.3 

-  1  24.2 
+  5  18.8 

-0.0252 
+0.2631 
+0.8230 
+0.9616 
-0.5799 

0.5555 
0.5547 
0.5521 

0.5498 
0.5480 

+0.0702 
0.0990 

0.1  :^9 

01595 
0.1749 

+19 
+37 
♦65 
+66 
+  1 

-45 
-29 

4>4 

+12 

^  Capricorni 
33  Capricorni 
35  Capricorni 

37  Capricorni 

38  Capricorni 

5.5 
5.7 
6.2 
6.0 
6.9 

-0.77 
0.80 
0.80 
0.82 
0.82 

-8.6 
8.6 
8.4 
8.6 
8.6 

-21     5.9 
21   18.3 
21  39.6 
20  33.8 
20  43.7 

6    1.0 

9  50.8 

11  14.1 

14  41.2 

14  42.9 

+  8  22.6 
-11  55.5 
-10  35.1 

-  7  15.0 

-  7  13.4 

-0.5683 
+0.3623 
+0.9965 
+0.5218 
+0.6908 

0.5471 
0.5462 
0.5456 
0.5444 
0.5448 

+0.1816 
0.1895 
0.1923 
0.1991 
0.1988 

+  3 
+52 
468 
+62 
469 

-82 
-24 
+13 

-16 
-6 

e  Capricorni 
K  Capricorni 
B.A.C.7550 
B.  A.  C.  7835 
56  Aquarii 

4.7 
5.0 
6.3 
6.5 
6.3 

-0.82 
0.84 
0.84 
0.94 
0.94 

-8.8 
8.9 
8.7 
9.1 

8.8 

-19  56.8 

19  21.3 

20  6.6 
13  27.9 

-15    8.1 

15  42.2 
18  13.6 
18  29.3 

19  16    5.4 

16  12.5 

-  6  16.2 

-  3  50.0 

-  3  34.7 

-  6  42.2 
-6  35.3 

+0.0785 
-0.0261 
+0.8166 
-1.2160 
+0.5369 

0.5443 
0.5437 
0.5436 
0.5375 
0.5375 

+0.2013 
0.2058 
0.2064 
0.2422 
0.2423 

+38 
+33 
+70 
-31 
468 

-40 
-45 
+  1 
-90 
-16 

0  Piscium 
^  Piscium 
88  Piscium 
B.A.C.410 

5A 

4.8 
6.2 
6.0 

-1.13 
1.14 
1.13 
1.11 

-4.4 

4.0 
4.1 
3.6 

NEW 

+  5    4.9 

7    0.5 

6  25.6 

6  51.0 

MOOK. 

Itt  18  38.2 
21     4.7 
21  32.1 

19    1  18.4 

-  6  35.7 

-  4  14.0 

-  3  47.5 

-  0  58.8 

+0.4105 
-0.8322 
-0.1217 
+0.5099 

0.5389 
0.5388 
0.5398 
0.5409 

+0.2821 
0.2808 
0.2806 
0.2786 

+68 
+  1 
+38 
+75 

-22 

-83 
-60 
-17 

54  Ceti 

JUFITSR 

B.A.C.609 
29  Arietis 
36  Arietis 

5.5 

6.0 
6.3 
6.5 

-1.09 

1.08 
1.01 
0.97 

-1.8 

+0.8 
1.9 

+10  30.8 

10  7.3 

11  46.5 
14  33^ 
17  18.7 

13  55.7 
15  28.9 
17  43.9 
90    8  20.8 
13  11.9 

-n  57.4 
-10  27.4 

-  8  17.0 
+  5  49.0 
+10  29.6 

+0.3045 
+1.1140 
+0.0582 
+1.0082 
-0.5674 

0.5467 
0.5392 
0.5488 
0.5568 
0.5598 

+0.2680 
0.2631 
0.2643 
0.2451 
0J23r3 

+61 
f90 
+47 
+90 
+14 

-26 

+20 
-37 
+16 
-68' 

40  Arietis 
ff  Arietis 
p'  Arietis 
p*  Arietis 
fp  Arietis 

6.3 
5.7 
7.0 
6.0 
6.0 

-0.96 
0.97 
0.94 
0.95 
0.94 

+2.3 
2.1 
2.4 
2.5 
2.5 

+17  50.3 
17     1.1 
17  18.1 
17  54.0 
17  35.9 

14  58.9 

15  18.9 

17  41.3 

18  3.4 
18  18.6 

-11  47.3 
-11  28.1 

-  9  10.9 

-  8  49.6 

-  8  35.0 

-0.6741 
+0.2230 
+0.4894 
-0.0233 
+0.3345 

0.5610 
0.5611 
0.5629 
0.5629 
0.5630 

+0.2342 
0.2340 
0.2294 
0.2287 
0.2282 

+  8 
+56 
+73 
+43 
463 

-72. 

-26 

-12 

-37 

-19 

50  Arietis 

54  Arietis 

A  Arietis 

^  Arietis 

r^  Arietis 

6.8 
6.3 
4.0 

4.7 
5.0 

-0.93 
0.90 
0.90 
0.90 
0.88 

+2.7 
3i2 
3.5 
4.1 
4.3 

+17  34.9 

18  23.2 

19  19.4 

20  39.0 
20  45.8 

20    2.5 

23  17.8 

91    0  38.3 

1  59.0 

4  35.1 

-  6  54.9 

-  3  46.9 

-  2  29.3 

-  I  11.6 
+  1  18.5 

+0.7456 
+0.6627 
+0.0183 
-1.0200 
-0J)851 

0.5641 
0.5658 
0.5674 
0.5679 
0.5701 

+0.2252 
0^2188 
0.2160 
0.2134 

0.2080 

+90 
+90 
+45 
-15 
+12 

+  3 
-  J 
-33 
-69 
-«5 

T«  Arietis 

5.3 

-0.86 

+4.2 

+20  21.6           5  13.3 

+  1  55.3 

-0.0483 

0.5701 

+0.2065 

+41 

-^ 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 

• 

MARCH. 

Thb  8tah*s 

At  CoHjDxcnoK  u  B.  A. 

Llmlflog 
Panllela. 

Name. 

Mag. 
6.0 

Bed*na  ftom 
ia>3.0. 

Apparent 
Declination. 

Waahlnfcton 
Mean  Time. 

Hoar  Anglo 
H 

Y 

«' 

y* 

N. 
+4<> 

o 
-32 

^a 

A8 

65  Ariet'iB 

-0*85 

+  4.3 

+20**  25.5 

d     h    lu 
91    5  54.5 

h    m 
+  2  34.9 

+0.0283 

0.5703 

+0.2051 

B.  A.  C.  1 170 

6.3 

0.77 

6.0 

23    5.6 

15  3:i.2 

+11  51.5 

-O.7ti03 

0.5766 

0.1830 

+  1 

-67 

26  Tauri 

7.0 

0.76 

6.3 

23  31.8 

15  47.2 

-11  5,'i.i 

-1.1670 

0.5766 

0.1824 

-28 

-66 

B.  A.C.I  189 

6.0 

0.74 

5.7 

21  55.3 

16  12.1 

-11  31. 1 

+0.5210 

0.5766 

0.1813 

+46 

-  4 

32  Tnuri 

6.0 

0.71 

6.0 

22  10.3 

18  58.2 

-  8  51.4 

+0.7637 

0.5784 

0.1746 

+90 

♦10 

33  Tauri 

6.3 

-0.72 

+  6.2 

+22  52.0 

19    2.4 

-  8  47.4 

+0.0769 

0.5786 

+0.1743 

+48 

-26 

B.A.C.1238 

6.3 

0.70 

6.3 

22  54.1 

20  34.9 

-  7  lb.6 

40.3001 

0.5797 

0.1705 

+62 

-14 

36  Tauri 

6.0 

0.68 

6.7 

23  48.7 

21  55.2 

-  6     1.5 

-0.3761 

0.5802 

0.1670 

+23 

-49 

X  Tauri 

B.  AC.  1347 

5.7 

0.59 

7.8 

25  22.7 

99    5    3.2 

+  0  49.6 

-0.8271 

0.58.38 

0.1479 

-  3 

-64 

7.3 

0.58 

7.4 

24    9.5 

5  25.9 

+  1  11.5 

+0.4537 

0.5842 

0.1469 

+73 

-  4 

62  Tauri 

6.0 

-0.56 

+  7.4 

424    3.2 

5  37.8 

+  1  22.9 

+0.5893 

0.5842 

+0.1463 

485 

+  3 

W.  iv,  1421 

6.0 

-0.29 

9.2 

27  53.9 

23    9.7 

-  5  47.8 

-1.1630 

0.5913 

0.0949 

-32 

-62 

136  Tauri 

5.3 

^.02 

9.8 

27  3r>.4 

93  15  41.4 

+10    3.0 

+0.2877 

0.5939 

+0.0427 

462 

-  3 

49  Auriga) 

5.7 

0.31 

9.9 

28    6.5 

94    7  32.5 

+  1  14.8 

+0.0323 

0.5919 

-0.0085 

+46 

-13 

53  AurigA 

6.0 

0.35 

10.1 

29    4.7 

8  44.0 

+  2  23.4 

-0.9705 

0.5914 

0.0123 

-15 

-61 

54  Auriffn> 

6.0 

^.36 

+  9.9 

+28  21.6 

9  11.6 

+  2  49.9 

-0.2435 

0.5914 

-0.0136 

+30 

-28 

25  Geininorum 

6.5 

0.37 

9.8 

28  17.9 

9  52.8 

+  3  29.5 

-0.1907 

0.5913 

0.0158 

♦33 

-26 

28  Geminorum 

6.0 

0.40 

10.0 

29    4.9 

11  10.0 

+  4  43.4 

-1.0140 

0.5913 

0.0HI9 

-19 

-61 

W.vi,  1656 

8.2 

0.51 

9.0 

26  59.8 

18  31.5 

+11  46.9 

+0.8888 

0.5879 

0.0431 

+90 

+30 

47  Geminorum 

6.0 

0.56 

8.9 

27    2.1 

21  27  J2 

-  9  24.5 

+0.7115 

0.5879 

0.0521 

+90 

+19 

53  Geminorum 

6.3 

.M).60 

+  9.0 

+28    6.1 

23  12.4 

-  7  42.5 

-0.4656 

0.5860 

-0.0574 

+18 

-44 

59  Geminorum 

6.9 

0.66 

8.8 

27  50.8 

95    2  34.1 

-  4  29.9 

-0.4301 

0.5839 

0.0675 

420 

-44 

1  Geminorum 

4.0 

0.68 

8.8 

28    0.7 

3    IJ6 

-  4    3.3 

-0.6325 

0.5839 

0.0689 

+  8 

-57 

b*  Geminorum 

5.3 

0.70 

8.8 

28  30.4 

4  26.3 

-  2  42.3 

-1.0710 

0.5828 

0.0731 

-23 

-62 

^  Geminorum 

6.3 

0.71 

8.8 

28    8.3 

4  37.6 

-  2  31.3 

-0.8766 

0.5826 

0.0736 

-  8 

-62 

B.  A.  C.  2472 

8.0 

+0.71 

+  8.7 

+28    8.0 

4  57.6 

-  2  12.0 

-0.6966 

0.5826 

-0.0745 

-  9 

-62 

V  Geminorum 

4.3 

0.74 

8.3 

27    8.1 

7    3.2 

-  0  11.4 

-0.0309 

0.5817 

0.0807 

+42 

-23 

e  Geminorum 

6.0 

0.79 

7.6 

26    2.4 

10  19.3 

+  3    6.9 

+0.8185 

0.5797 

0.091 1 

+90 

+21 

^  Geminorum 

5.0 

0.66 

7.7 

27    2.6 

14    3.3 

+  6  32.4 

-0.5716 

0.57r3 

0.1006 

+12 

-55 

1 

u^  Cancri 

6.0 

0.89 

7.0 

25  41i2 

17    4.5 

+  9  26.3 

+0.5137 

0.5749 

0.1089 

+79 

+  2 

bi*  Cancri 

6.3 

+0.89 

+  6.8 

+25  23.1 

17  24.3 

+  9  45.4 

+0.7877 

0.5742 

-0.1098 

+90 

+17 

^1  Cancri 
y»*  Cancri 
Jl  Cancri 

6.8 

0.95 

6.8 

26    9.6 

20  50.7 

-10  56.1 

-0.4074 

0.5719 

0.1190 

+21 

-46 

6.7 

0.95 

6.7 

25  50.0 

20  57.0 

-10  50.0 

-0.0811 

0.5719 

01192 

+39 

-29 

5.7 

1.00 

5.9 

24  21.6 

96    1     7.1 

-6  49.5 

+0.9283 

0.5690 

0.1298 

+90 

+24 

v^  Cancri        muU, 

6.0 

1.04 

5.8 

24  53i2 

3  39.0 

-  4  23.2 

+0.0450 

0.5665 

0.1363 

+46 

-24 

v>  Cancri 

5.8 

+1.05 

+  5.6 

+24  30.1 

4  28.2 

-  3  35.9 

+0.3307 

0.5658 

-0.1383 

464 

-10 

ii>  Cancri 

6.0 

1.07 

5.5 

24  26.6 

5  41.1 

-2  25.7 

+Oi2235 

0.5652 

0.I4II 

457 

-16 

V*  Cancri 

5.7 

1.08 

5.4 

24  27.0 

6  18.6 

-  1  49.6 

+0.1265 

0.56.52 

0.1428 

451 

-21 

(  Cancri 

5.0 

1.24 

3.1 

22  28.8 

21  57.3 

-10  44.8 

^.3311 

0.5521 

0.1774 

426 

-48 

79  Cancri 

6.3 

1.24 

3.0 

22  25.9 

22  23.6 

-10  19.5 

-0.3591 

0.5512 

0.1783 

+24 

-50 

B.A.C.3138 

6.3 

+1J26 

+  2.6 

+21  43.4 

23  51.0 

-  8  55.1 

+0.1186 

0.5503 

-0.1812 

+51 

-25 

B.A.C.3206 

6.3 

1.29 

+  1.7 

20  15.0 

97    4  50.5 

-4    6.0 

+0.7355 

0.5461 

0.1906 

+90 

+  5 

11  Leonta 

3.3 

1.42 

-  1.3 

17  17.1 

98    0  35.7 

-  9    0.4 

-0ia77 

0.5302 

0.2224 

+31 

-49 

42  Leonia 

6.0 

1.45 

2.4 

15  30.9 

7  36.4 

.  2  13,1 

+0.0424 

0.5250 

0.2314 

+46 

-36] 

B.  A.  C.  3579 

7JJ 

1.46 

2.8 

14  53.4 

11     1.4 

+  1     5.5 

-0.0919 

0.5231 

0^2355 

+39 

-43 

t  LeoniB 

6.7 

+1.46 

-  3.0 

+14  41.2 

12  41.5 

+  2  42.4 

-05705 

0.5218 

-0i2371 

+30 

-53 

B.A.C.3837 

6.3 

1.48 

6.3 

8  38.7 

99    9  54.4 

-  0  43.2 

+0.9461 

0.5093 

0.2554 

+90  +  8| 

B.  A.  C.  4039 

7.5 

1.48 

8.9 

4    4.6 

SO    9  18.4 

-  1  69.5 

-0.2784 

0.5000 

0.2650 

+30  -59 

1    b  Virginia 

5.8 

1.49 

9.0 

4  15.0 

10  13.6 

-  1    6.0 

-0.7099 

0.4999 

0Ja)53 

+  8-85 

10  Virginia 

6.4 

1.48 

9.6 

+  2  29.8 

15  29.3 

+  4    0.9 

-0J2142 

0.4982 

0.2660 

+33  -55 

»  Virginii 

4.0 

+1.46 

-10.0 

-  0    4.5 

21     2.4 

+  9  24.7 

+1.0890 

0.4969 

-0.2661 

+90  +15 

t                      ^7 

y  Virginia  [mean.) 
Satobit 

3.1 

1.46 

10.9 

0  52.0 

31    8  56.9 

-  3    0.7 

-1^2160 

0.4953 

0.2646 

-25  -90 

1  11.5 

10    6.4 

-  1  53J2 

-1.1710 

0.4989 

0J2659 

-22  -90 

38  Virginia 

6.2 

1.44 

11.3 

2  58.5 

15  14.0 

+  3    6.5 

-0.5859 

0.4953 

0J2629 

+14 

-80 

k  Virfinia 

5.9 

+1.44 

-11.4 

-  3  14.3 

18  45.9 

+  6  32.1 

-li2260 

0.4949 

-Oi»l7 

-24 

-90 

1 
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BLBMIBNTS  FOR  THE  PRBDiaTION  OF  OOCULTATIONS.                   i 

r 

1 

APBIL. 

Thb  8xak*b 

At  CoKJuircnoN  w  B.  A. 

LimtUng 
Parallels. 

Kame. 

4.7 

5.8 
6.0 
5.0 
6.6 

■ 
Ited'na  from 
1893.0. 

Apparent 

Washington 
Mean  Tune. 

Honr  Angle 
H 

T 

s' 

y' 

N. 

S. 

-90 
-14 

-90 
-79 
-54 

Aa 

^i 

B  Virginia 
A  VirsiDiB 

B.  A.C.45gi 
A  Virginia 

B.  A.  C.  4896 

+1*45 
1.42 
1.41 
1.35 
1.31 

-117 
12.1 
12.3 
12.3 
11.8 

0        / 

-4  58.3 

9  37.0 

9  10.5 

12  52.9 

17  20.9 

d     h    m 

1    0  23.4 

12  55.3 

20  39.5 

9  13  42.3 

3    6  38.5 

h    m 
-11  59.8 
4>0  11.0 
4  7  42.4 
+  0  16.3 
-  7  17.0 

-0.8058 
41.0660 
-1.3500 
-1.3555 
-0.17{)9 

0.4953 
0.4966 
0.4969 
0.5027 
0.5097 

-0.2593 
0.2522 
0.2468 
0il308 
0.2102 

o 
4   1 

480 
-42 

-47 
427 

10  Libr« 
ii  Libra 
c'  Librv 

B.  A.  C.  5254 
6  Scorpii 

6.5 
5.0 
6.5 
5.8 
2.3 

1.28 
1.28 

1.19 

-11.7 
11.5 
11.6 
10.2 
10.4 

-17  55.1 
19  23.4 
19  14.8 
23  39.7 
22  19.2 

6  46.3 

17  10.3 

17  43.8 

4  13  49.2 

16  57.5 

-  7    9.4 
^  2  56.0 
4-3  285 

-  1     3.4 
4  1  59.2 

40.431 1 
-0.0516 
-0.3191 
40.9$>22 
-0.9906 

0.5091 
05131 
05137 
0.5232 
0.5246 

-0.2102 
0.1953 
0.1944 
0.1610 
0.1551 

460 

431 
4l8 

466 
-24 

-21 
-47 

-6:) 

414* 

-90 

19  Scorpii 
r  Scorpii 
25  Scorpii 
31  Ophiuchi 
B.A.C.5800 

5.1 
3.4 
7.0 
6.7 
75 

^1.15 
1.15 
1.08 
1.03 
1.01 

-  9.9 
9.5 
9.1 
8.8 
8.2 

-23  54.9 
25  20.3 
25  20.1 

25  29.6 

26  51.5 

5  2  40.3 
2  54.2 

14  58.6 
23  14.0 

6  3  33.3 

4ll  23.1 
4-11  36.9 
-  0  42.4 
♦  7  16.6 
+11  27.1 

-0.6378 
40.9095 
-05821 
-1.2410 
-0.1033 

0.5294 
0.5297 
0.5351 
05383 
0.5403 

-0.1362 
0.1357 
0.1104 
0.0918 
0.0819 

-  5 
465 

-  5 
-53 

4l6 

-90 
4  9 
-85 
-81 
-52 

A  Ophiuchi 

B.  A.C.5813 
38  Ophiuchi 
43  Ophiuchi 
3  Sagittarii      var. 

4.9 
6.8 
6.7 
5.8 
4.6 

4-1.01 
1.01 
1.00 
0.99 
0.90 

-  8.2 
8.3 
8.3 
7.7 
7.3 

-26  26.8 
26  23.6 

26  30.8 
28    2.4 

27  47.5 

4     5.9 

4  30.0 

5  7.3 
7  40.6 

18  35.3 

4ll  58.6 
-11  38.0 
-1 1     2.0 
-  8  33.9 
4  1  58.4 

-0.6034 
-0.6936 
-0.6106 
40.8853 
-0.0313 

0.5403 
0.5406 
0.5406 
0.5418 
05454 

.0.0806 
0.0797 
0.0782 
0.0721 
0JM56 

-10 
-14 
-10 
462 

4l7 

«68 
-90 
-90 
4  8 
-46 

B.A.C.6127 
B.A.C.6194 

^  Sagittarii 
r  Sagittarii 
B.A.C.6628 

5.1 
5.1 
3.7 
3.6 
5.9 

4^.83 
0.78 
0.66 
0.58 
0.50 

-6.7 
6.9 
6.3 
5.6 
5.1 

^28  28J2 
27    4.9 
27    6.1 

27  49.7 

28  4.4 

y    3  43.2 
8  10.3 

20  21.0 
8    5  42.4 

13  25.6 

410  47.3 

-  8  55.0 
4  2  50.1 

411  51.7 

-  4  41.3 

40.4024 
-1.2040 
-1.1270 
-0.0310 
40j6485 

0.5474 
05484 
0.5498 
0.5501 
0.5499 

-0i)228 

-0.01 16 

40.0197 

0.0439 

0.0636 

438 
-55 
-48 
416 

458 

-») 
-90. 
-90 
-46 
-  7 

D.  A.  \y.fX)DO 

6»  Sagittarii 
i  Sagittarii 
A  Sagittarii 
B.  A.  C.  7077 

5.8 
5.1 
4.6 
5.3 
6.4 

^.46 
0.35 
0.35 
0.34 
0.19 

-  bH 
5.0 
4.6 

4.9 
4.6 

-27  12.3 

26  35.1 

27  27.3 
26  29i2 
25  18.4 

15  485 
•    3  17.2 

3  46i2 

4  40.7 
19  50.4 

-2  23.4 
4  8  41.1 

4  9    9.1 
4lO    1.7 
4-  0  40.0 

-0.1379 
40.1534 
41.1440 
40.1876 
40.7285 

0.5496 
0.5463 
05482 
0.5482 
05450 

40.0697 
0.0984 
0.0996 
0.1017 
0.1377 

4l3 
431 

463 
433 
465 

-52 
«3o 
429 
-33 
-  3 

B.A.C.7237 

X  Capricorni 

0  Capricorni 

33  Capricorni 

35  Capricorni 

6.9 
5.4 
5i> 
5.7 
6.2 

40.08 

-0.01 

0.05 

0.08 

0.08 

-  4.5 
5.0 
5.0 
4.7 
4.5 

-24  11.1 
21  37.5 
21     5.8 
21  18.5 
21  39.6 

!•    4  56.4 
11     3.4 
14  17.7 

19  12.4 

20  37.6 

4  9  27.1 
'  8  40.6 
-  5  325 
.  0  45.9 
4-  0  36.4 

40.8708 
-0.8515 
-0.8445 
40.2771 
40.9170 

0.5428 
0.5411 
0.5403 
0.5391 
0.5363 

40.1581 
0.1712 
0.1780 
0.1878 
0.1904 

466 

-  4 

-  3 

447 

468 

4  5 

-90 

-20 

4  8 

37  Capricorni 

38  Capricorni 
e  Capricorni 
K  Capricorni 

B.A.C.7550 

6.0 
6.9 
4.7 
5.0 
6.3 

-0.13 
0.13 
0.14 
0.17 
0.16 

-  4.8 
4.7 
4.9 
5.0 
4.8 

.20  33.8 
20  43.7 
19  56.8 

19  21.3 

20  6.6 

11    0    8.8 

0  10.7 

1  wai 

3  46.3 

4  1.8 

4  4    0.6 
4-  4    2.4 

4  5    0.8 
4  7  30.8 
4  7  45.8 

40.4398 
40.6193 
-0.0053 
-0.1088 
40.7389 

0.5376 
0.5374 
0.5373 
05364 
0.5364 

40.1<»72 
0.1073 
0.1988 
0.2040 
0.2045 

457 
466 
433 
429 

470 

-ai. 
-11  i 

-44  1 
-501 
-  6 

50  Aquarii 

B.  A.  C.  7835 
56  Aquarii 

74  Aquarii 

75  Aquarii 

6.1 

6.5 
6.3 
6.0 
7.0 

-0.38 
0.40 
0.39 
0.51 
0.50 

-  5.3 
5.3 
4.9 
5.2 
5.0 

-14    4.4 

13  27.9 
15    8.1 
12  11.2 
12  45.6 

23  245 
19    2    8.4 

2    0.3 
13  11.4 
13  29.4 

4  2  30.2 
4  5    2,9 

-  5    95 

-  8    9.8 

-  7  52.4 

-lii870 
-1.2880 
40.4722 
40.1580 
40.8241 

0.5322 
0.5315 
0.5315 
0.5303 
05302 

40.2365 
OJM03 
0.2406 
0.2552 
0.2555 

-39 
-39 
465 

449 
477 

-90 
-88 
-19' 
-36 
0 

^'  Aquarii 
X  Aquarii 
^  Aquarii 
^^  Aquarii 
24  Piaciuin 

4.1 
5.3 
4.2 
4.8 
6.1 

-0.60 
0j62 
0.61 
0.61 
0.75 

-  5.1 

5.4 
5.0 
4.9 
5.1 

-  9  40.3 

8  18.7 

0  46.1 

10  11.8 

3  45.1 

23  52.3 
13    0  215 

0  51iS 

1  21.3 
17  33.9 

4  2  10.4 
4  2  38.7 
4  3    75 
4  3  365 
-  4  42.2 

40.3632 
-0.8966 
40.7241 
4l  .2960 
-0.8061 

0.5294 
0.5295 
0.6295 
0.5295 
05304 

40.2667 
0.2673 
0J8b77 
0.2681 
0J2804 

462 
-  6 
479 

480 

4  1 

-25 
-90 

434 

27  Piacium 
29  Piacium 
B.A.C.8361 

4  Ceti 

5  Ceti 

5.1 
5.0 
8.0 
6.0 
6.0 

-0.76 
0.77 
0.77 
0.78 
0.78 

-  4.8 
4.8 
4.8 
4.7 
4.7 

-  4    9.1 
3  375 
3  2\J6 
3    8.8 
3    2.7 

20  18.2 

21  47.7 
21  53.9 

14    0  35.8 
0  49.1 

-  2    3.2 

-  0  36.6 
•  0  30.6 
4  2    6.0 
4  2  18i) 

40.3721 

40.2608 
40.0252 
405696 
405291 

0.5311 
0.5311 
0.5314 
0.5310 
05319 

40.2821 
0ii827 

0.2828 
0J2839 
0.2841 

465 
468 
445 
♦78 
475 

-25 
-31 
-43 
-15 

-171 

B.  A.  C.  5 

5.7 

-0.79 

-  4.7 

-  2  49.2 

1     3.7 

4  2  33.0 

40.3729 

05321 

40J8641 

465 

-415 
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ELEMENTS  FOR  THE  PREDTOTION  OP  OOO0LTATION8. 

AFfilL. 

TamBuaCa 

1 

At  Coirjinrcnosr  cr  R.  A. 

TJmttfng 
ParallelB. 

'Same, 

1 

Mag. 

6.2 
6.7 
5.9 
5.9 
5.5 

Be<Viiii  fipom 
1893.0. 

Apparent 
DeclinatloB. 

Waahinffton 
Mean  Time. 

KoarAngle 
H 

y 

*' 

y 

N. 

-ll 
-22 
-66 
-  1 
-22 

An 

AA 

10  Ceti 

B.A.C.  237 
7^)  Piscium 
77  Pisoium 
e  Piscium 

-0.84 
0.93 
0.f>6 
0.95 
0.97 

-4:3 
3.9 
3.4 
3.4 

-  3.3 

-  0  38.6 

+  2  48.2 

5    4.9 

4  20.2 

5  4.9 

d    h    m 

14  9  30.0 
20  59.9 

15  3  13.8 

3  40.0 

4  50.7 

b    m 
+10  42.8 
-  2    9.9 
+  3  51.3 
+  4  16.6 
+  5  24.9 

+0.5900 
+0.4356 
-0.0531 
+0.8123 

+0.4077 

0.5340 
0.5380 
0.5406 
0.5409 
0.5417 

+0.2864 
0.2864 
0.2850 
0.2848 
0.2844 

+8rf 
+69 
+41 
+90 
+68 

pi  Arietis 

p^  Arietis 

p^  Arietis 

50  Arietis 

7.0 
6.0 
6.0 
6.8 

-1.06 
1.07 
1.07 
1.06 

+  1.6 
1.6 
1.7 
1.8 

NEW 

+17  18.0 
17  53.9 
17  35.8 
17  34.8 

Mooy. 
ir  2  53.9 

3  15.3 
3  30.1 
5  10.9 

+  1  49.7 
+  2  10.2 
+  2  24.5 
+  4     1.4 

+0.5157 
+0.0117 
+0.3661 
+0.7714 

0.5715 
0.5715 
0.5722 
0.5728 

+0.2334 
0.2328 
0.1«23 
0.2302 

+77 
+45 
+76 
+90 

-10 

-:j5 

-17 
♦  4 

54  Arietis 
6  Arietis 
^  Arietis 
t'  Arietis 
t^  Arietis 

6.3 

40 
4.7 
5.0 
53 

-1.05 
1.05 
1.06 
1.05 
1.04 

+  2.2 

2.5 
2.5 
3.1 
3.1 

+18  23.1 

19  19.3 

20  38.9 
20  45.7 
20  21.5 

8  20.4 

9  38.5 
10  52.7 

13  28.0 

14  4.9 

+  7    3.7 

+  8  18.8 
+  9  30.1 
+11  59.6 
-11  25.0 

+0.6913 
+0.0558 
-0.9800 
-0.5353 
-0.0066 

0.5753 
0.5768 
0.5773 
0..5797 
0.5797 

+0.2227 
0.2202 
0.2175 
0.2117 
02104 

♦90 
+47 
-11 
+15 
+43 

+  1 
-6 
-69 
-62 
-33 

65  Arietis 

6.  A.  C.  1055 
B.A.C.  1170 

26  Tauri 

B.A.C.  1169 

6.0 
6.8 
6.3 

7.0 
6.0 

-1.03 
1.03 
0.99 
0.99 
0.96 

+  3.2 
3.3 
4.7 

4.8 
4.9 

+20  25.5 
21  39.9 
23    5.6 
23  31.8 
21  55.3 

14  44.8 

14  47.0 

18    0    4.8 

0  18.2 

0  42.4 

-10  46.8 
-10  44.7 

-  1  49.0 

-  1  36.2 

-  1  12.9 

+0.0657 
-1.1480 
-0.7166 
-1.1070 
+0.5542 

0..581 1 
0.5811 
0..5864 
0.5866 
0.5873 

+0.2090 
0.2088 
0.1865 
0.1861 
0.1849 

+48 
-25 
+  5 
-23 
+81 

-30 

-68 

-67| 

-66' 

-2, 

32  Tauri 

33  Tnuri 

B.  A.C.1238 
36  Tauri 
X  Tauri 

6.0 
6.3 
6.3 
6.0 
5.7 

-0.95 
0.95 
0.95 
0.94 
0.89 

+  4Ui 
5.0 
5.1 
5.5 
6.5 

+22  10.3 
22  22.0 

22  54.1 

23  48.7 
25  22.7 

3  23.0 

3  27.4 

4  56.6 
6  14.2 

13    7.7 

+  I  21.2 
+  1  25.4 
+  2  50.9 
+  4    5.4 

+10  41.9 

+0.7945 
+0.1217 
+0.3489 
-0.3177 
-0.7693 

0.5892 
0.5892 
0.5899 
0.5906 
0.5944 

+0.1780 
0.1780 
0.1740 
0.1703 
0.1509 

+90 
+51 
+65 

4^ 

+  1 

+11 
-24 

-46 
-65 

B.  A.  C.  1347 
62  Tauri 

W.iT,  142t 
/9  Tauri 
136  Tauri 

7.3 

6.0 
6.0 
2.0 
5.3 

-0.86 
0.86 
0.67 
0.59 
0.41 

+  6.2 
6.2 

8.6 
9.1 
9.3 

+24    9.5 
24    3.2 

27  53.8 

28  31.1 
27  35.4 

13  29.7 
13  41.2 
19    6  37.7 
12  42.3 
22  37.7 

+11     3.1 
+11   14.1 
♦  3  27.9 
+.  9  17.0 
-  5  13.1 

+0.4945 
+0.6265 
-1.0930 
-1.1870 
+0.3352 

0.5950 
0.5953 
0.6015 
0.6032 
0.6032 

+0.1498 
0.1494 
0.0968 
0.0768 

+0.0434 

+77 
+89 
-25 
-35 
+65 

-  2 
+  5 
-62 
^1 

0 

49  AurigSB 

53  Aurign 

54  Aurig« 

'  25  Geminorum 
2tj  Geminornm 

5.7 

6.0 
6.0 
6.5 
6.0 

-0.15 
0.11 
0.10 
0.09 

-0.07 

+  9.8 

10.1 

9.8 

9.8 

10.1 

+28    6.5 
29    4.7 
28  21.6 

28  17.9 

29  4.9 

90  14     1.4 
15  11.0 

15  37.!» 

16  18.0 

17  33.0 

+  9  31.2 
+10  37.9 
+1 1     3.7 
+11  42.1 
-It     6.1 

+0.0840 
-0.9061 
-0.1883 
-0.1362 
'  -0.9491 

0.6005 
0.59!  H) 
0.5995 
0.5994 
0.5984 

-0.0068 
0.0119 
0.0140 
0.0161 
0.0204 

+49 
-10 
+33 
+36 
-14 

-10; 
-61  ' 
-25 
-22 
-61 

W.vi,  1656 

47  Geminorum 

53  Geminorum 

59  Geminornm 

I  Geminorum 

1 

8.2 
6.0 
6.3 
6.9 
4.0 

4-0.06 

on 

0.14 
0.20 
0.21 

+  9.3 
92 
9.6 
9.4 
9.4 

+26  59.8 

27  2.1 

28  5.2 

27  50.9 

28  0.8 

91    0  43.9 
3  35.5 
5  18.4 

8  35.7 

9  2.9 

-  4  13.2 

-  1  28.7 
+.  0    9.9 
+  3  19.2 
+  3  45.3 

+0.9290 
+0.7530 
-0.4081 
-0.3746 
-0.5751 

0.5947 
0.5932 
0.5924 
0..5896 
0.5896 

-0.0436! +90 
0.0528+90 
0.0591+21 
0.0683  S  +23 
0.0697  l+ll 

+32 
+21 
-41 
-40 
-521 

6>  Geminorum 
fr*  Geminorum 

R.  AC.  2472 
V  Geminorum 
1     c  Geminorum 

5.3 
6.3 
8.0 
4.3 
6.0 

♦0.23 
0.24 
0.24 
0.28 
0.33 

+  9.5 
9.4 
9.5 
9.1 

8.6 

+28  20.5 
28    8.4 
28    8.1 
27    8.1 
26    2.4 

10  2.5.6 
10  36.7 
10  56.3 
12  59.4 
16  11.9 

+  5    4.6' -1.0080 
+  5  15.2 '  -0.8166 
+  5  34.1  1  -0.8354 
+  7  32.2 ;  +0.0255 
+10  36.9; +0.8636 

05887 
0.5884 
0.5880 
0.5869 
0.5843 

-0.07381-18 
0.0745  II  -  4 
0.0754]-  5 
0.0816  J +46 
0.0911  j+!K) 

-0.1015 1+15 
0.1099+83 
0.1108+90 
0.1199  +24 
0.1202  +42 

-62 
-62. 

-<i2; 

-20, 
+24 

0  Geminorum 
o*  Cancri 
«•  Cancri 
Vf'  Cancri 
^'Cancri 

5.0 
6.0 
6.3 

6.8 
5,7 

+0.40 
0.45 
0.44 
0.50 
0.51 

+  8.8 
8.1 

8.0 
8.1 
7.9 

+27    2.6 
25  41.2 

25  23.1 

26  9.6 
25  50.0 

19  52.1 

22  50.2 

23  9.8 
99    2  33.0 

2  39.3 

-  9  51.6-0.5153 

-  7    0.6  '  +0.5606 

-  6  4 1 .7   +0.8343 

-  3  26.5  -0.3528 

-  3  20.4' -0.0291 

1 

0.5815 
0.57!i8 
0.57.59 
0.5753 
0.5751 

-51 
+  5 
+20 
-43 
-26 

• 

A  Cancri 

H  Cancri        mult, 

V*  Cancri 

V*  Cancri 

V*  Cancri 

5.7 

6.0 
5.8 
6.0 
5.7 

+0..')(> 
0.61 
0.62 
0.63 
0.64 

+  7.2 
7.3 
7.0 
6.9 
6.!i 

+24  21.6 
24  53.2 
24  30.1 
24  26.6 
24  27.0 

6  46.0 
9  16.2 

10  4.^ 

11  16.8 
11  53.9 

+  0  36.8+0.0714 
+  3     1.3  +0.0945 
+  3  48.1  1+0.3784 
+  4  57.4 '♦0.2718 
+  5  33.1    +0.1756 

0..5716 
0.5696 
0.5685 
0.5675 
0.5670 

-0.1308   ♦tM) 
0.1372  +.50 
0.1391    +6S 
0.1421+60 

0.1435* +54 

1 

+27 
-22 
-  7 
-36 
-18 

f  Cancri 

i 

1 

5.0 

+0.86 

+  4.8 

+22  28.8 

93    3  25.4 

-  3  29.3 

-0.2846 

0.5524 

-0.1 776 1+28  -46  i 
1 
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OCCULTATIONS,  1893. 


ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 


APRIL. 


Thb  Stab*8 


At  OoxjuNcmoN  ix  B.  A. 


UmiUaiE 
Panlleto. 


Name* 


79  Cancri 

B.  A.C.3I38 
B.  A.  C.  3206 
17  Leonis 

42  Leonis 

B.  A.C.3579 

i  Leonis 
B.  A.C.3837 
B.  A.  C.  4039 

b  Virginis 

10  Virginis 
13  Virginis 

fj  Virginis 
Saturn 

y  Virginis  (mean.) 

38  Virginis 

k  Virginis 

d  Virginis 

h  Virginis 

B.A.C.4591 

^  Virginis 

B.  A.  C.  4896 
10  Li  brie 
(I  Librie 


Bed'ns  from 

Mag. 

1893.0. 

Aa 

/^i 

8 

II 

6.3 

>0.86 

+  4.7 

6.3 

0.88 

4.3 

6.3 

0.92 

3.5 

3.3 

1.13 

+  0.5 

6.0 

1.18 

-  0.6 

7.2 

+1.20 

-  1.1 

5.7 

1.22 

1.3 

6.3 

1.33 

5.0 

7.5 

1.45 

8.1 

5.8 

1.46 

8.2 

6.4 

+1.47 

-  9.0 

6.1 

1.48 

9.7 

4.0 

1.48 

9.8 

3.1 

1.53 

10.7 

6.2 

+1.54 

-11.4 

5.9 

1.56 

11.5 

4.7 

1.58 

12.1 

5.8 

1.60 

13.1 

6.0 

1.64 

13.2 

5.0 

+1.68 

-13.7 

66 

1.72 

13.6 

6.5 

1.72 

13.6 

5.0 

+1.75 

-13.4 

Apparent 
>eclination 


Dec 


Washin^^ton 
Moan  Tune. 


iS  Libre 

B.  A.  C.  5254 
(9  Mcorpii 
19  Scorpii 
a  Scorpii 

25  Scorpii 
31  Ophiuchi 

B.  A.  C.  5800 
A  Ophiuchi 

B.A.C.5813 

38  Ophiuchi 

43  Ophiuchi 
3  Sagittarii      var. 
B.A.C.6127 
B.A.C.6I94 

^  Sagittarii 

r  Sagittarii 
B.A.C.6628 
B.A.C.6666 

iA  Sagittarii 

b  Sagittarii 
A  Sagittarii 
B.  A.  C.  7077 
B.  A.  C.  7237 
X  Capricorni 

27  Capricorni 

^  Capricorni 

33  Capricorni 

35  Capricorni 

37  Capricorni 

38  Capricorni 


+22 
21 
20 
17 
15 

+14 

14 

8 

4 

4 

+  2 

-  0 
0 
0 
0 

-  2 

3 
4 

9 
9 


25.9 
43.5 
15.1 
17.1 
30.9 

53.4 
41.2 
38.7 
4.6 
15.0 

29.8 
11.8 
4.5 
27.1 
52.0 

58.5 
14.3 
58.3 
37.0 
10.5 


d 
93 


94 


h  m 
3  51.5 
18.5 
16  9 
2.9 
5.5 


5 
10 

6 
13 


9S 
96 


97 


98 


99 


16 
18 
15 
15 
16 

21 

2 

3 

12 

15 

21 
1 
6 

19 
3 


31.7 
12.3 
36.2 
15.7 
12.0 

31.1 
26.9 
8.1 
22.3 
10.7 

31.7 
5.9 
46.7 
25.0 
12.5 


12  52.9 

17  20.9 

17  55.1 

•19  23.4 


20  20.9 

ao  13  20.3 

13  28.1 

23  52.8 


Hour  Anglo 


h 

-  3 

-  1 
+  3 

-  1 
+  5 

+  8 
+10 
+  6 
+  5 


m 

4.2 
40.3 

7.7 
45.8 

3.3 

23.1 

0.6 
46.0 
45.2 


+  6  39.8 


+11 

-  7 

-  6 
+  2 
+  5 


50.1 
22.3 
42.2 
16.9 
0.5 


+11  11.2 

-  9  20.5 

-  3  49.0 

+  8  28.5 

-  7  57.1 

+  8  42.4 
+  1  12.3 
+  1  20.0 
+11  26.1 


-0.3108 
+0.1651 
+0.7769 
-0.1971 
+0.0812 

-0.0566 
-0.2354 
+0.9574 
-0.2560 
-0.6908 

-0.1952 


0.5520 
0.5509 
0.5463 
0.5284 
0.5230 

0.5198 
0.5206 
0.5052 
0.4960 
0.4957 

0.4942 


+1 .4270  0.4934 

+I.II10  0.4934 

-0.9152  0.4948 


-1.2030 

-0.5718 
-1.2170 
-0.7939 
+1.0780 
-1 .3430 

-1.3510 
-0.1624 
+0.4411 
-0.0425 


0.4922 

0.4920 
0.4919 
0.4925 
0.41>43 
0.4962 

0.5019 
0.5090 
0.5093 
0.5140 


N. 


-0.1786 
0.1816 
0.1907 
0.2217 
0.2306 

-0.2343 
0.2362 
0.2538 
0.26:12 
0.2633 

-0.2642 
0.2642 
0.2643 
0.2645 
0.2631 

-0.2616 
0.2604 
0.2581 
0.2513 
0.2459 

-0.2305 
0.2104 
0.2102 

-0.1955 


p 
+27 

+53 

+90 

+33 

+48 

+41 
+32 
+90 
+31 

+  8 

+34 
+90 
+90 
-  4 
-24 

+15 
-25 
+  3 
+80 
-41 

-46 

+28 
46O 
+32 


S. 


-47 
-23; 

+  8 
-47 
-34 

-41 
^1 

+  9 
-58 
-86 

-54 1 

♦52 

+17 

-90 

-91) 

-79 

-no 

-90 
+15 
-84 

-63 
-20 
-46 


MAY. 


6.5 

+1.75 

-13.4 

5.8 

1.80 

12.4 

2.3 

1.79 

12.4 

5.1 

1.80 

11.7 

3.4 

1.81 

11.5 

7.0 

+1.79 

-10.6 

6.7 

1.78 

9.8 

75 

1.78 

9.3 

4.9 

1.77 

9.3 

6.8 

1.77 

9.3 

6.7 

+1.77 

-  9.2 

5.8 

1.78 

8.7 

4.6 

1.74 

7.7 

5.1 

1.71 

6.6 

5.1 

1.65 

6.6 

3.7 

+1.57 

-  5.4 

3.6 

1.52 

4.2 

5.9 

1.46 

3.3 

5.8 

1.42 

3.3 

5.1 

1.29 

2.4 

4.6 

+1.30 

-  2.1 

5.3 

1.28 

2.3 

6.4 

1.12 

1.2 

6.9 

0.99 

0.7 

5.4 

0.88 

1.0 

6.5 

+0.87 

-  1.1 

5.5 

0.83 

0.9 

5.7 

0.79 

0.5 

6.2 

0.78 

0.2 

6.0 

0.73 

0.3 

6.9 

+0.74 

-  0.2 

.19 
23 
22 
23 
25 


14.8 
39.7 
19.2 
54.9 
20.3 


■25  20.2 

25  29.7 

26  51.6 
26  26.9 
26  23.7 


-26 
28 
27 
28 
27 

-27 
27 
28 
27 
26 

27 
26 
25 
24 

21 


30.9 

2.4 

47.5 

28.2 

4.9 

6.1 
49.7 

4.4 
12.3 
35.0 

27.2 
29.1 
18.3 
11.0 
37.4 


-20  59.2 


21 

21 
21 
20 


5.8 
18.4 
39.5 
33.7 


-20  43.6 


1  0  26.5 
20  32.0 
23  40.3 

9  9  22.6 
9  36.5 


21 
3  5 
10 
10 
11 


40.5 
55.9 
15.4 
48.1 
12.1 


11  49.3 
14  22.9 
4  1  18.8 
10  28.6 
14  56.6 


3 
12 

20 


12.4 

38.6 
26.9 


22  51.5 
6  10  29.9 


9 


10 
11 
3 
12 
19 

20 

23 

3 

4 

8 


59.4 
55.2 
20.7 
38.4 
54.9 

22.9 
14.0 
14.6 
41.8 

8.8 


8  20.4 


+11  58.8 
+  7  27.2 
+10  29.4 

-  4  6.7 

-  3  53.3 


+  7 

-  8 

-  4 

-  3 

-  3 

-  2 

-  0 
+10 

-  4 

-  0 

+11 

-  3 
+  4 
+  6 

-  6 


47.1 

14.0 

3.2 

31.7 

8.4 

32.5 
4.1 
29.4 
40.8 
21.1 

29.1 
24.5 
7.6 
27.1 
18.6 


5  50.1 

4  56.1 
9  57.9 

5  3.2 

1  58.8 


+  2 

♦  5 
+  9 
+10 
-10 


26.0 
11.4 

4.0 
28.4 

1.6 


-10  0.1 


-0.3106 
+1 .0030 
-0.9828 
-0.6279 
+0.9223 

-0.5684 
-1.2280 
-0.0670 
-0.5884 
-0.6810 

-0.5958 
+0.9028 
-0.0185 
+0.4243 
-1.1870 

-1.1090 
-0.0075 
+0.6825 
-0.1096 
+0.1839 

+1.1830 
+0.2183 
+0.7706 
+0.9160 
-0.6509 

-1.2580 
-0.6353 
+0.3179 
+0.9651 
+0.4843 

+0.6659 


0.5145 

-0.1946 

0.5247 

0.1613 

0.5260 

0.1553 

0.5310 

0.1363 

0.5311 

0.1359 

0.5385 

-0.1104 

0.5396 

0.0918 

0.5413 

0.0818 

0.5414 

0.0807 

0.5417 

0.0796 

0.5419 

-0.0781 

0.5429 

0.0721 

0.5456 

0.0454 

0.5476 

0.0227 

0.5479 

-0.0112 

0  5488 

+0.0200 

0.5483 

0.0440 

0.5474 

0.0635 

0.5470 

0.0695 

0.5444 

0.0979 

0.5444 

+0.0990 

0.5443 

O.IOIS 

0.5399 

0.1431 

0.5365 

0.1629 

0.5342 

0.1714 

0.5338 

+0.1728 

0.5332 

0.1778 

0.5322 

0.1858 

0.5314 

0.1882 

0.5306 

0.1948 

0.5306 

+0.1948 

+19 
+66 
-24 

-  5 
465 

-  4 
-51 
+17 

-8 
-14 

-10 
462 
+17 
+40 
-54 

-46 
-10 
+60 
+15 
+33 


-6'i 
+l.'i 
-90 
-90 
+10 

-84 

-90 

-49, 

-86 

-901 

-87 
+10, 
-45 1 
-20 
-90 

-90 
-45 
-  5 
-oOi 
-331 


+631+34 
+351-321 

+651     0| 
+66+9 
-  2  -90 

■ 

+25  -90 
-2-92 
+50  -96 
468  +11 
+59  -18 

+68  -8i 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

MAY. 

Thb  8TAB*a 

At  Conjuxcnox  »  R.  A. 

LlmitloK 
Parallela. 

Kama. 

Mag. 

Bed*na  from 
lfiO3.0. 

Apparent 

Waahlnston 
Mean  Time. 

Hour  Angle 
H 

1 
Y 

z' 

y' 

N. 

o 

+35 
+31 
+70 
-37 
-37 

8. 

o 

-42 
-48 
-  1 
-90 
-90 

A« 

AS 

* 

e  Capricorni 
K  Capricorni 

B.A.C.7550 
50  Aquarii 

B.  A.  C.  7836 

4.7 
5.0 
6.3 
6.1 
6.5 

♦071 
0.68 
0.68 
0.40 
0.37 

-0.4 
0.3 
0.2 
0.6 

-0.5 

-19  56.7 

19  21 .2 

20  6.5 
14     4.3 

13  27.8 

d     li    m 
8    9  22.5 

12     1.7 

12  17.6 

•    8  12.4 

10  54.8 

h    m 

-  9     0.1 

-  6  26.0 

-  6  10.6 
-10  54.0 

-  8  16.8 

+0.0320 '  0.5299 
-0.0693  0.5291 
+0.7861    0.5290 
-1.2630   0.5241 

-1.2680   0.5234 

1 

+0.1966 
0.2013 
0.2018 
0.233J) 
0.2366 

1  56  Aquarii 

74  Aquarii 

75  Aquarii 
V'-  Aquarii 
X  Aquarii 

6.3 

6.0 
7.0 
4.1 
5.3 

+0.37 
0.22 
0.23 
0.00 
0.07 

+0.1 

-0.3 

0.0 

02 

0.6 

-15    8.0 

12  11.1 

12  45.5 

9  40.2 

8  18.6 

11     2.1 

22  23.0 

22  41.5 

lO    9  21.9 

9  61.8 

-  8    9.8 
+  2  49.H 
+  3    7.5 
-10  31.9 
-10    2.9 

+0.5183 
+0.1999 
+0.8740 
+0.4071 
-0.8692 

0.5234 
0.5217 
0.5217 
0.5216 
0.5214 

+0i4:M>8 
0.250! » 
0.2ol4 
0.2626 
0.2629 

+67 
+5! 
+77 
465 
-  4 

-17 

-33 
+  2 
-23 
-90 

^<  Aquarii 

i>i  Aquarii 

24  Piacium 

27  Piscium 

29  Piacium 

4.2 

4.8 
6.1 
6.1 
6.0 

+0.08 

+0.08 

-0.13 

0.15 

0.17 

-0.1 

+0.1 

-0.8 

0.5 

0.5 

-  9  46.0 
10  11.7 

3  45.0 

4  9.0 
3  37.4 

10  22.4 

10  53.3 

11    3  31.4 

6  19.6 

7  51.2 

-  9  33.3 

-  9    3.4 
+  7    3.4 
+  9  463 
+11  15.0 

+0.7707 
+1.3500 
-0.7769 
+0.4083 
+0.2940 

0.5216 
0.5217 
0.5232 
0.5240 
0.5244 

+0^2634 
0.2640 
0.2764 
0.2779 
0iJ787 

+76 
480 
+  3 
+67 
+60 

-  4 

+40 
-90 
-23 
-29 

B.A.C.835J 
4  Ceti 
.    5  Ceti 

B.  A.C.5 

10  Ceti 

8.0 
6.0 
6.0 
5.7 
6J2 

-0.17 
0.19 
0.21 
0.21 
0.29 

-0.6 
0.5 
06 
05 
0.4 

-  3  21.7 
3    8.7 
3    2.6 
2  49.1 

-  0  38.5 

7  57.6 
10  43.2 

10  56.8 

11  11.7 

19  48.8 

+11  21.1 

-  9  58.4 

-  9  45.1 

-  9  30.7 

-  1   10.2 

+0.0578 
+0.6070 
+0.5679 
+0.4085 
+0.6265 

0.5244 
0.5250 
0.5250 
0.91250 
0.5281 

+0.2787 
0.2800 
0.2800 
0.2*^00 
0.2828 

+47 
+82 
+78 
+67 

+84 

-41 
-13 
-15 
-23 
-12 

B.  A.  C.  237 

73  Piacium 
77  Piacium 

e  Piacium 

(^  Piacium 

6.7 

5.9 
5.9 
5.5 

4.8 

-0.42 
0.49 
0.48 
0.50 
0.54 

-0.3 
-0.3 

0.0 
-0.2 

0.4 

+  2  48.3 
6    6.0 
4  20.3 

6  5.0 

7  0.6 

19    7  31.1 

13  50.6 

14  17.1 

15  28.6 
17  54.9 

+10    9.3 

-  7  43.7 

-  7  18.1 

-  6    9.0 

-  3  47.5 

.+0.4652 
-0.0300 
+0.8385 
+0.4296 
-0.8069 

0.5334 
0.5:)65 
0.6:i67 
0.5375 
0.5389 

+0.2833 
0.2822 
0.2822 
0.2818 
0.2809 

+71 
+42 

+90 
+69 
+  2 

-20 
-45 
0 
-21 
-70 

88  Piacium 

B.A.C.410 
54  Ceti 

B.  A.  C.609 
29  Arietia 

6.2 

6.0 
6.0 
6.0 
6.3 

-0.53 
0J>7 
0.67 
0.70 
0.78 

-05 

-0.1 

+0.4 

0.5 

1.3 

+  6  25.7 
6  51.1 

10  :I0  8 

11  46.5 
14  33.6 

18  225 
22    8.0 

13  10  37.3 
14  21.6 

14  4  36.7 

-  3  20.8 
+  0  16.9 
-11  39.4 

-  8    3.0 
+  6  41.1 

-0.0982 
+0.531 1 
+0.3267 
+0.0856 
+1.0210 

0.6394 
0.5416 
0.6511 
0.5.VJ1 
0.6659 

+0.2806 
0.2790 
0.2704 
0.2668 
0.2489 

+39 
+76 
+62 

+48 
+90 

-48 
-16 
-25 
-36 
+17 

W.  IT,  1421 
49  AurigB 

53  Auriga 

54  Auriga 

25  Geminomm 

6.0 
5.7 
6.0 
6.0 
6.5 

-0.75 
0.40 
0.37 
0.36 
0.35 

+7.2 
9.1 
9.2 
9.2 
92 

NEW 
+27  53.8 

28  6.4 

29  4.7 
28  21.6 
28  17.9 

MOON. 
16  16  22.2 
IT  22  47.3 
23  54.7 
18    0  20.7 
0  59.4 

-  8  69.6 

-  3  65.0 

-  2  60.5 

-  2  26.6 

-  1  48.6 

-1.1190 
+0.0265 
-0,9499 
.0J2433 
-0.1921 

0.61 15 
0.6112 
06108 
0.6108 
0.6102 

+0.0977 

-0.0093 

0.0131 

0.0147 

0.0169 

-27 
+45 
-14 
+30 
+33 

-62 
-13 
-61 
-28 
-26 

28  Geminomm 
W.  Ti,  1656 
47  Geminorum 
53  Geminorum 
59  Geminorum 

6.0 
8.2 
6.0 
6.3 
6.9 

-0.34 
024 
0.19 
0.17 
0.12 

+9.4 
9.0 
9.0 
9.3 
9.2 

+29    4.9 

26  59.8 

27  2.1 

28  6.2 
27  60.9 

2  12.1 

9    8.6 

11  54.4 

13  33.9 

16  44.7 

-  0  39.1 
+  6  59.3 
+  8  38.0 
+10  13.2 
-10  44.0 

-0.9938 
+0.8.'>09 
+0.6775 
-0.4666 
-0.43r3 

0.6098 
0.6059 
0.6042 
0.6030 
0.6005 

-0.0212 
0.0451 
0.0543 
0.0697 
0.0707 

-17 

+90 
+90 
+18 
+19 

-«1 
-27 
-17 
-45 
-44 

1  Geminorum 
^1  Geminomm 
^Geminomm 

B.  A.  C.  2472 
V  Geminorum 

4.0 
5.3 
6.3 
8.0 
4.3 

-0.11 
0.09 
0.09 
0.09 

-0.06 

+9,2 
9.3 
9.3 
9.3 
9.0 

+28    0.7 
28  20.4 
28    8.3 
28    8.0 
27    8.1 

17  11.0 

18  31.0 

18  41.8 

19  0.7 

20  59.8 

-10  18.9 

-  9    2.2 

-  8  51.9 

-  8  33.7 

-  6  39.6 

-0.6327 
-1.0590 
-0.8706 
-0.8908 
-0.0502 

0.6008 
0.6989 
0.5989 
0.5989 
0.6975 

-0.0714 
0.0757 
0.0764 
0.0774 
0.0835 

+  8 

-  7 

-  8 
+41 

-67 
-62 
-62 
-6^ 
-24 

e  Geminorum 
^  Geminorum 
w*  Cancri 
(.»*  Cancri 
^1  Cancri 

6.0 
6.0 
6.0 
6.3 
6.8 

0.00 
+0.06 
0.10 
0.10 
0.16 

+8.7 
%A 
8.4 
8.3 
8.4 

+26    2.4 
27    2.6 
25  41.2 

25  23.1 

26  9.6 

19    0    6.1 

3  39.1 

6  31.7 

6  60.6 

10    7.6 

-  3  41.1 

-  0  16.8 
+  2  28.6 
+  2  46.8 
+  6  55.7 

+0,7776 
-0.5829 
+0.4744 
+0.7439 
-0.4250 

0.6948 
0.5916 
0.5883 
O.oooS 
0.5856 

-0.0930 
0.1038 
0.1120 
0.1129 
0.1223 

+90 

+11 

+75 

+90 
+20 

+19 

-56 

0 

+15 

-48 

yr*  Cancri 

X  Cancri 

V*  Cancri        mkU, 

V*  Cancri 

V*  Cancri 

5.7 

5.0 
6.0 
6.8 
6.0 

+0.15 
0.21 
0.25 
0.26 
0.28 

+8.3 
7.7 
7.8 
7.6 
7.5 

+25  60.0 
24  21.6 
24  63.^ 
24  30.1 
24  26.6 

10  13.6 
14  12.7 

16  38.4 

17  25.6 

18  36.6 

+  6    1.6 
+  9  61J2 
-11  48.8 
-1 1     3.5 
-  9  56.3 

-0.1063 
+0.8762 
+0.0118 
+0.2930 
+0.1848 

0.5863 
0.6813 
0.6782 
0.5772 
0.6763 

-0.1225 
0.1334 
0.1397 
0.1417 
0.1446 

+38 
+90 
+45 
+62 
+55 

-30 

+21 

-26 

-121 

-18 

v«  Cancri 

6.7 

+0.28 

+7.4 

+24  27.0 

19  11.6 

-  9  21.7 

+0.1066 

0.6759 

-0.1462 

+60 

-22 
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ELBMB>rTS  FOR  THE  PRBDIOl^ION  OP  OOOULTATIONS. 


MAY. 


Thb  Star*b 


Name. 


^  Cancri 
79  Cancri 

B.A.C.:M38 
B.A.C.3206 
fj  Leonis 

42  Leonis 
B.A.C.3579 

i  Leonis 
B.A.C.3837 

B.  A.C.4039 

b  Virginis 

13  Virginis 

ff  Virginis 

Satork 

y  Virginis  (mean.) 

38  Virginis 

k  Virginia 

0  Virginia 

A  Virginis 

X  Virginia 

BAG.  4896 

10  Libra 
i>  Librv 
I'i  Librie 

B.A.C.0254 

6  Scorpii 
19  8corpii 

a  Scorpii 
25  Scorpii 

B.  A.C.5800 

A  Opiiiuchi 

B  A.C.5813 
38  Ophiuchi 

43  Ophiuchi 

3  Sagittarii     var, 

B.A.C.6127 
B.  A.C.6194 


Mag. 


5.0 
6.3 
6.3 
63 
3.3 

6.0 
7.2 
5.7 
6.3 
7.5 


6.6 
6.5 
5.0 
65 

5.8 

2.3 
5.1 
3.4 

7-0, 
7.5 


Ited'ns  from 
1883.0. 


Aa 


+0.50 
0.50 
0.52 
0.57 
0.80 

+0.87 
0.90 
0.9! 
1.07 
1.25 


A$ 


5.8 

+1.27 

6.1 

1.32 

4.0 

1.33 

3.1 

1.43 

6.2 

+1.47 

5.9 

1.50 

4.7 

1 .54 

5.8 

1.62 

5.0 

1.79 

+1.92 
1.92 
2.00 
2  01 
2.17 

+2.17 
2.23 
2.25 
2.31 
2.37 


4.9  +2.36 
68  I  2.37 
6.7;  2  37 
5.8  2.40 
6.4     2.42 


5.1 
5.1 


+2.41 

+2.40 


h  5.9 
5.9 
6.6 
4.8 
2.2 

h  1.1 

0.7 

.  0.5 

.  3.4 

6.7 

6.7 

8.7 
8.6 

9.5 

10.5 
10.7 
n.3 
13.0 
14.0 

•14.5 

14.6 
14.5 
14.5 
13.8 

13.5 
127 
12.7 
11.6 
10.3 

-10.2 

10.2 

10.1 

9.8 

8.3 

-  7.1 

-  6.6 


Apparect 
Declmatioxi 


+22  28.8 
22  25  9 
21  43  5 
20  15.1 
17  17.1 


+15 
14 
14 

8 
4 

+  4 

-  0 
0 
0 
0 

-  2 
3 
4 

9 
12 

-17 
17 
19 
19 
23 


30.9 
534 
41.2 
38.8 
4.6 

15.0 

11.7 

4.4 

4.0 

52.0 

58.5 
14.3 
58.3 
37.0 
52.9 

20.9 
55.1 
23.4 
14.8 

39.7 


-22  19.2 
23  54.9 
25  20.3 

25  20.2 

26  51.6 

-26  26.9 
26  23.7 

26  30.9 
28    2.5 

27  47.5 

-28  28.2 
-27    4.9 


At  CosjuircnoH  in  B.  A. 


Waablnfrton 
Mean  Time. 


^' 


91 


h 
10 
10 
12 
16 
12 


19 

22 

99    0 

21 
93  21 


94 


95 


96 
9r 


98 


99 


30 


31 


21 

8 

8 

15 

20 

3 
6 
12 
1 
2 

19 

19 

5 

6 

2 

5 
15 
15 

3 
16 

16 
17 
17 
20 

7 


m 

17.2 
42.7 

7.4 
58.6 
19.6 

15.2 
38.2 
17.5 
27.3 
0.1 

56.2 
10.8 
51.8 
40.2 
55.6 

17.8 
52.6 
34.8 
16.4 
19,3 

22.6 
30.6 
57.1 
30.8 
38.2 

46.5 
28.9 
42.8 
46.2 
20.0 

52.7 
16.6 
53.8 
27.1 
21.8 


16  30.7 

20  58.7 


Hour  Angle 


h 
+  5 
+  5 
+  6 
+11 
+  6 

-10 

-  7 

-  6 

-  9 
-10 

-  9 
+  0 
+  0 
+  7 
-U 

-  5 

-  1 
+  3 

-  7 

-  7 


+ 
+ 


+ 
+ 


9 
9 
4 
4 

8 

5 
3 

4 
8 
3 


m 
10.0 

34.6 

56.2 

37.0 

18.4 

59.5 
42.9 
6.8 
35.5 
43.0 

48.5 
9.0 
48.9 
26.0 
26.9 

15.3 
46.4 
46.5 
52.7 
31.7 

2.1 

9.9 
42.3 

9.5 
39.2 

36.8 
47.0 
0.5 
19.8 
48.8 


+  4  20.4 
+  4  43.6 
+  5  19.5 
+  7  47.6 
-  5  40.1 

+  3    9.8 


-0.3682 
-0.3959 
+0.0720 
+0.6759 
-0.2892 

-0.0175 
-0.1508 
-0.3298 
+0.&525 
-0.3451 

-0.7785 
+1.3370 
+1.0240 
-0.7720 
-1.2800 

-0.6443 
-1.2860 
-0.8598 
+1.0240 
-1.3840 

-0.1774 
+0.4270 
-0.0396 
-0.3127 
+1.0240 

-0.fl616 
-0.6135 
+0.9561 
-0.5207 
-0.0278 

-0.5295 
-0.6210 
-0.5331 
+0.9681 
+0.0629 

+0.5098 


+  7  28.4  -1 .0980 


0.5601 
0.5591 
0.5580 
0.5373 
0.5331 

0.5266 
0.5232 
0.5224 
0.5064 
0.4956 

0.4951 
0.4923 
0.4921 
0.4919 
0.4905 

0.4900 
0.4903 
0.4906 
0.4923 
0.4999 

0.5081 
0.5081 
0.5134 
0.5139 
0.5248 

0.5265 
0.5316 
0.5319 
0.5378 
0.5428 

0.5431 
0.5431 
0.5434 
0.5444 
0.5474 

0.5494 
0.5499 


-0.1803 
0.1812 
0.1841 
0.1933 
0.2237 

-0.2321 
0.2368 
0.2375 
0.2545 
0.2624 

-0.2625 
0.2631 
0.2632 
0.2636 
0.2616 

-0.2599 
0.2587 
0.2563 
0.2494 
0.2287 

-0.2087 
0.2086 
0.1943 
0.1934 
0.1601 

-0.1542 
0.1355 
0.1349 
0.1095 
0.0809 

-0.0796 
0.0787 
0.0772 
0.071 1 
0.0446 

-0.0216 
-0.0102 


Limiting 
Parallels. 


N. 


+2I 
+23 
+48 
+90 
+29 

+43 
+36 

+27 
+90 
+26 

+  4 

^90 
+90 
+  4 
-31 

+11 
-32 

-  2 
+80 
^54 

+27 
+59 
+32 
+18 
+66 

-22 

-  4 

+65 

-  2 

+19 

-  5 
-10 

-  6 
+62 
+22 


JUNE. 


^  Sagittarii 

r  Sagittarii 
B.A.C.(«28 
B.  A.C.6(i66 

u  Sagittarii 
A  Sagittarii 

B.  AC.  7077 

B.A  C.  7-437 

X  Cnpricorni 

27  Capricorni 

^  Capricorni 

33  Capricorni 
35  Capricorn f 

37  Capricorni 

38  Capricorni 
e  Capricorni 

K  Cnpricorni 


3.7 

+2.36 

-  4.9 

3.6 

+2.35 

-  3.4 

5.9 

2.31 

2.2 

5.8 

2.28 

2.0 

5.1 

2.19 

0.4 

5.3 

2.17 

-  0.2 

6.4 

+2.02 

+  1.7 

6.9 

l.«>2 

2.7 

5.4 

I.HO 

2.9 

6.5 

1.7ri 

2.8 

5.5 

1.75 

3.1 

5.7 

+1.71 

+  3.7 

62 

1.70 

4.0 

6.0 

1 .65 

40 

6.9 

1 .6"> 

4.1 

4.7 

1.6i 

3.9 

5.0 

+1.58 

1 

+  4.1 

1 

-27  6II  1  9  13.6 


49.7 
43 
12.2 
35.0 
26  29.1 


-27 

28 
27 
26 


-25 
24 

21 
20 
21 

-21 

21 


18.3 
11.0 
37.3 

50.1 
5.7 

18.3 
39.4 


20  3:^.6 ; 
20  43..')! 
19  566^ 

-19  21.1 


18 

2 

5 

16 

18 

9 
18 
2 
2 
5 

9 
II 
14 
14 
15 


40.0 
29.0 

9.6 
34.4 

0.2 

324 
55.4 
17.2 
45.6 
39.1 

43.1 
11.6 
52.0 
53.8 
56.9 


-  4  42.3 


18  39.8 


+  4 
+11 

-  9 
+  1 
+  2 

-  6 
+  3 
+10 
+10 
-10 

-  6 

-  5 

-  1 

-  I 

-  0 


24.4 

57.2 

27.8 
33.4 
56.3 

3.0 

1.3 

8.6 

36.1 

36.0 

40.0 
14.3 
40.9 
39.2 
38.1 


+  I  586 


-1.0070 

+0.1066 
+0.8035 
+0.0183 
+0.3199 
+0.3545 

♦0.9234 
+1.0770 
-0.4949 
-1.1040 
-0.4778 

+0.4843 
+1.1390 
+0.6555 

+0.8407 
+0.2029 

+0.1004 


0.5504 

0.5495 
0.5484 
0.5478 
0.5446 
0.5430 

0.5387 
0.5350 
0.5322 
0.5318 
0.5304 

0.5286 
0.5284 
0.5267 
0.5265 
0.5250 

0.5250 


+0.0210 

+0.0450 
0.0648 
0.071  i 
0.0987 
0.1021 

+0.1371 
0.1567 
0.1712 
0.1721 
0.1774 

+0.1849 
0.1875 
0.1940 
0.1940 
0.1959 

+0.2003 


-39 

+24 
+62 
+21 
+40 
+42 

♦63 
+66 
+  6 
-30 
+  8 

♦59 
♦68 
♦68 
♦69 
+44 

+40 


o 
-50 

-52 

-28 

+  2 

-52 

-39 
-46 
-66 
♦•  3 
-63 

-81 
+37 

+II1 

-90 

-90 

— tt6 
-90 
-90 
+12 
-90 

-54 
-21 
-46 
-4>2 
+17 

-90 

+ri 

-79 

-46 

-80 
-90 
SI 
+14 
-40 


+45   -15 
-47-90 


-90 

-381 
+  3 
-43 
-26 
-24 

+10 
+21 
-76 
-90 

-74 

1 
-18 

+24 

-  8 

+  2 

-32 

-39. 
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BLEMBNT8  FOR  THE  PBBDIOTION  OF  OCOULTATIONS. 


JUNE. 


THBSTAK*t 


Kame. 


11.  A.  C.  7550 

50  Aqunrii 

B.  A.  C.  7835 
56  Aqunrii 

74  Aquarii 

75  Aquarii 
yi>  Aquarii 
X  Aqunrii 
^>  Aquarii 

24  Piscium 

'  27  Piacium 

B.A.C.83G1 

4  Cati 

5  <7eti 
U.A.C.5 

10  Ceti 

I1.A.C.237 
73  Piacium 
77  Piacium 
e  Piacium 

I     C  Piacium 
6i  Piacium 
B.  A.C.410 
,  54  Cdti 

B.  AC.  609 

21)  Arietia 
36  Arietia 
40  Arietia 

IT  Arietia 

p^  Arietia 

^Arietia 

p' Arietia 
50  Arietia 
54  Arietia 

(5  Arietia 

C  Arietia 

r*  Arietia 

r' Arietia 

65  Arietia 

B.A.C.  1055 

B.A.C.  1170 
26  Tauri 

B.A.C.  116!) 


47  Geminorum 

53  Geminorum 

50  Geminorum 

I  Geminorum 

h^  Geminorum 

ft*  Geminorum 

B.A.C.  2472 

Geminorum 

Geminorum 

Geminorum 


V 

e 

w>  Cancri 


Bed'na  from 

Mag. 

18da.O. 

Aa 

A8 

a 

It 

6.3 

^1.59 

+4.3 

6.1 

1.29 

4.5 

6.5 

1.25 

4.6 

6.3 

1.28 

5.1 

6.0 

1.10 

5.2 

7.0 

4-1.10 

+5.5 

4.1 

0.95 

5.3 

5.3 

0.03 

4.9 

4.2 

0.94 

5.4 

6.1 

0.68 

4.6 

5.1 

4-0.65 

+4.9 

8.0 

0.63 

4.8 

6.0 

0.59 

5.0 

6.0 

0.59 

5.0 

5.7 

0.59 

4.9 

6J2 

+0.49 

+4.9 

6.7 

0.32 

4.1 

5.0 

0.25 

4.3 

5.9 

0.26 

4.6 

5.5 

0.23 

4.3 

4^ 

♦0.19 

+4.0 

6.2 

0.20 

4.2 

6.0 

0.15 

4.3 

5.5 

40.01 

4.1 

6.0 

-0.03 

4.0 

6.3 

-0.17 

+4.3 

6.5 

0.23 

4.1 

6<3 

0.25 

4.1 

5.7 

0.24 

4.2 

7.0 

0.26 

44 

6.0 

-0.27 

+4.3 

6.0 

0.27 

4.4 

6.H 

0.28 

4.4 

6.3 

0.2!) 

4.5 

4.0 

0.32 

4.5 

4.7 

-0.34 

+4.3 

5.0 

0.3.'> 

4.5 

5.3 

0.35 

4.6 

6.0 

0.:Ki 

4.6 

6.8 

0.37 

4.5 

63 

-0.42 

+4.9 

7.0 

0.42 

4.9 

6.0 

0.41 

5.2 

6.0 

-0.20 

+8.3 

,  6.3 

0.19 

8.4 

6.1) 

0.16 

8.4 

'  4.0 

0.15 

8.5 

1  5.3 

O.H 

8.5 

'  6.3 

-0.14 

+8.5 

8.0 

0.14 

8.5 

1  4.3 

0.12 

8.3 

6.0 

0.08 

8.0 

5,0 

0.05 

8.2 

6.0 

-0.01 

+7.9 

Apparent 
OeoUnation 


-25 
14 
13 
15 
12 


6.4 

4.2 

27.7 

7.9 
11.0 


12  45.4 
9  40.1 

8  18.5 

9  45.9 
3  44.9 

-  4  8.9 
3  21.6 
3    8.6 

3  2.5 
2  49.0 

-  0  38.4 
2  48.4 
5     5.1 

4  20.4 
5.1 


5 


+  7  0.7 
6  25.8 
6  51.2 

10  30.9 

11  46.6 


+14 
17 
17 
17 
17 

+17 
17 
17 
18 
19 


33.7 
18.8 
50.4 
1.2 
10.1 

54.0 
35.9 
34.9 
23.2 
19.4 


+20  39.0 
20  45.8 
20  21.5 

20  25.5 

21  39.9 

+2:1  5.6 
23  31.8 
21  55.3 

NEW 


+27 
2-i 
27 
28 

28 


2.0 
5.1 

50.8 
0.7 

20.4 


+28  8.3 

28  8.0 

27  8.1 

26  2.4 

27  2.6 

+25  41.2 


▲t  Coxjusction  19  B.  a. 


WaahinKtoD 
Mean  Tiuo. 


d 

4 

ft 


h    in 
18  55.0 

14.1 
0.4 
7.9 

45.9 


15 

18 

18 

5 


8 


lO 


6 
17 
17 
18 
11 

14 
16 
19 
19 
19 

4 

16 

23 

23 

0 

3 
3 

7 

20 

0 


4.8 
3.0 

33.8 
5.2 

45.1 

38.6 
19.6 
10.4 
24.4 
39.8 

33.3 
37.6 
8.7 
36.0 
49.7 

20.3 

48.8 
40.9 
30.8 
20.8 


ii 


14  55.3 
19  42.5 
21  27.8 
21  47.3 
0    6.9 


0 
0 
2 
5 
6 

8 
10 
11 
12 
12 


28.5 
43.4 
24.9 
35.3 
53.6 

7.9 

48.3 

20.2 

0.0 

2.2 


21  16.6 
21  29.9 
21  53.8 


MOON. 


14  22 

23 

1ft    2 

3 
4 


3.3 
40.5 
47.0 
12.7 
30.9 


4  41.3 

4  59.8 

6  56.1 

9  57.7 

13  25.4 

16  13.5 


Hour  Angle 
H 

Y 

h  m 

+  2  14.3 

+0.9661 

-  2  4.7 

-1.0980 

+  0  36.4 

-1.1000 

+  0  43.6 

+0.7034 

-11  59.6 

+0.3838 

-11  41.4 

+1.0680 

-  1  3.2 

+0.5946 

-  0  33.3 

-0.6994 

-  0  2.8 

+0.9629 

-  6  55.1 

-0.6155 

-  4  6.9 

+0.5867 

-  2  29.0 

+OJ2310 

+  0  16.5 

+0.7863 

+  0  30.2 

4^.7465 

+  0  45.1 

+0.5848 

+  9  22.1 

+0.7971 

-  2  56.3 

+0.6212 

+  3  22.4 

+0.1116 

+  3  48.8 

+0.9938 

+  5  0.1 

+0.6777 

+  7  25.9 

-0.6797 

+  7  53.5 

+0.0388 

+11  38.0 

+0.671 1 

+  0  2.1 

+0.4475 

+  3  44.3 

+0.1950 

-  6  12.2 

+1.1150 

-  1  35.5 

-0.4607 

+  0  5.9 

^.5675 

+  0  24.7 

+0.3209 

+  2  39.1 

+0.5801 

+  2  59.8 

+0.0709 

+  3  14.2 

+0.4284 

+  4  blJi 

+0.8281 

+  7  55.0 

+0.7401 

+  9  10.3 

+0.1003 

+10  21.7 

-0.9397 

-1 1  3.9 

-0.5011 

-10  335 

+0.0263 

-  9  55.3 

+0.0985 

-  9  53.2 

-1.1140 

-  1  0.9 

-0.7037 

-  0  48.1 

-1.0920 

-  0  25iJ 

+0.5613 

-  3  25.0 

+0.5701 

-  1  52.0 

-0.5630 

+  1  6.4 

-0.5;«3 

+  1  30.9 

-0.7:W8 

+  2  45.7 

-1.1580 

+  2  55.7 

-0.9734 

+  3  13.4 

-0.9914 

+  5  4.7 

-0.1638 

+  7  58.5 

+0.6482 

+11  17.4 

-0.7020 

-10  1.5 

+0.3390 

0.5350 
0.5183 
0.5177 
0.5177 
0.5154 

0.5151 
0.5142 
0.5142 
0.5139 
0.5151 

0.5157 
0.5158 
0.5162 
0.5165 
0.5167 

0.5194 
0.5246 
0.5278 
0.5283 
05289 

0.5302 
0.5309 
05336 
0.5434 
0.5461 

0.5.598 
0.5646 
05668 
05669 
05686 

05695 
0.5698 
05716 
0.5747 
05758 

0.5766 
05798 
0.5798 
0.5800 
05808 


y' 


+0.2007 
0.2308 
0.2344 
0.2344 
0J2479 

+0.2481 
0.2.'>87 
0.2591 
0.2595 
0.2716 

+0.2730 
0.2737 
0.2748 
0.274!) 
0.2749 

+0.2773 
0.2776 
0.2768 
0.2765 
0.276:1 

+0.2754 
0.2752 
0.2735 
0.2653 
0.2618 

+0.2445 
0.2374 
Oi2346 
0.2340 
0^2300 

+0.2294 
0.2291 
0.2259 
0.2200 
0.2175 

+0J2I49 
0.2095 
0.2083 
0J2068 
0.1868 


0.5899  +0.1851 
059031  0.1845 
0.5906  +0.1836 


- 


0.6120 
0.6109 
0.6089 
0.6087 
0.6075 

0.6074 
0.6073 
0.6059 
0.6039 
0.6001 

05981 


-0.0565 
0.0620 
0.0726 
0.0740 
0.0783 

-0.0788 
0.0798 
0.0862 
0.0957 
0.1067 

-0.1152 


Limiting 
ParaUela. 


N. 


+78 
-22 
-22 
+75 
461 

+77 
+77 
+  6 

+80 
+12 

+79 
+56 


+1(S 
-90 
-90 
-  7 
-24 

+15, 

-13 

I 

-90 

♦  a, 

-83 

-14 
-32 


+76  -  3 

+83|-  6 
48OL14 


+73 

+83 

+50 
+90 
+80 

+  9 
+46 
488 
+70 
+55 

+90 

-  7 
+14 
+€2 
482 

+48 
+70 
+90 
+90 
+50 

-  9 
+17 
+45 

+48 
-22 

+  5 
-22 

+82 


-  3 
-12 

-38 
+10 
-14 

-82 
-41 

-  8 
-18 
-30 

+24 
-73 
-67 
-20 

-  6 

-32 
-14 

+  8 
+  4 
-29! 


-69! 

-60 ! 
-32 
-28 
-68 

-«7 
-66 
-  3 


+85  +19 
+121-51 
-50 


+13 
+  2 
-^ 

-15 
-16 
+35 
+90 
+  4 

+65 


-61 
-4>2 

-62 
-62 
-32 
+11 
-62 

-  7 
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OCCULTATIONS,  1893. 


ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

JUNE. 

Thb  Star's 

At  Conjunction  in  R.  A. 

• 

Limitinx 
Panllela. 

Kame. 

Mag. 

6.3 
6.8 
5.7 
5.7 
6.0 

Bed'na  from 
1893.0. 

Apparent 
Declination. 

Washinfrton 
Mean  Time. 

HourAnele 
H 

Y 

x' 

y* 

N. 

S. 

+  f 
-56 
-37 

+11 
-34 

Aa 

A5 

o'  Cancri 
Y)>  Cancri 
tji*  Cancri 
A  Cancri 
V*  Cancri        mult. 

-o'.oi 

+0.03 
0.03 
0.07 
0.10 

+  7.9 
7.9 
7.8 
7.4 
7.5 

+2^  23!  1 
26    9.6 
25  50.0 
24  21.6 
24  53.2 

d    h    m 

15  16  31.9 
19  43.5 
19  49.4 
23  42.1 

16  2    3.8 

h    m 

-  9  43.8 

-  6  40.3 

-  6  34.5 

-  2  51.4 

-  0  35.4 

+0.6050 
-0.5560 
-0  2414 
+0.7241 
-0.1333 

0.5971 
0.5943 
0.5955 
0.5903 
0.5882 

-0.1161 
0.1255 
0.1259 
0.1369 
0.1432 

0 
+88 

+13 

+30 

+90 

+36 

t/*  Cancri 
iP  Cancri 
V*  Cancri 
^  Cancri 
79  Cancri 

5.8 
6.0 
5.7 
5.0 
6.3 

+0.11 
0.12 
0.14 
0.28 
039 

+  7.4 
7.3 
7.4 
6.2 
6.1 

+24  30.1 
24  26.6 
24  27.0 
22  28.8 
22  25.9 

2  49.7 

3  57.6 

4  32.6 
19  12.4 
19  37.0 

+  0    8.6 
+  1  13.8 
+  I  47.4 

-  8    6.9 

-  7  43.2 

+0.1404 
+0.0335 
-0.0586 
-0.5335 
-0.5607 

0.5872 
0.5860 
0.5849 
0.5696 
0.5680 

-0.14.53 
0.1482 
0.1503 
0.1844 
0.1852 

+52 
+46 
+41 
+15 
+14 

-19 
-25 
-30 
-60 
-62 

B.A.C.3138 
B.A.C.3206 
ij  Leonia 
42  Leonia 

B.  A.  C.  3579 

6.3 
6.3 
3.3 
6.0 
7.2 

+0.31 
0.34 
0.54 
0.60 
0.63 

+  6.0 
5.3 
32 
2.3 
1.8 

+21  43.5 
20  15.1 
17  17,2 
15  30.9 
14  53.4 

20  59.3 

17  1  42.0 
20  29.7 

18  3  13.6 
6  31.1 

-  6  24.0 

-  1  51.7 

-  7  43.7 

-  I   13.3 
+  I  57.7 

-0.1014 
+0.4866 
-0.491 1 
-0i«60 
-0.3614 

0.5671 
0.5614 
0.5405 
0.5347 
0.5307 

-0.1881 
0.1975 
0.2279 
0.2362 
0.2398 

+38 
+75 
+18 
+32 
+25 

-37 

-  8 
-«3 
-50 
-68 

t  Leonia 

I  Leonis 
B.A.C.3837 
B.A.C.4039 

b  Virginia 

5.7 
5.3 
6.3 
7.5 
5.8 

+0.64 
0.71 
0.82 
1.02 
1.00 

+  1.7 

-  0.1 

1.7 

4.6 

5.4 

+14  41i2 

11    6.7 

8  38.8 

4    4.6 

4  15.0 

8    7.7 

16  23.8 

19    4  46.1 

ao    3  50.7 

4  4bJ6 

+  3  31.2 
+11  31.5 

-  0  29.0 

-  2    4.6 

-  1  11.4 

-0.5384 
+1.1600 
+0.6160 
-0.5716 
-1.0010 

0.5298 
0.5219 
0.5123 
0.4996 
0.4991 

-0.2415 
0.2490 
0.2571 
0.2644 
0.2644 

+16 
+90 
+83 
+15 
-10 

-69 
+35 
-10 
-78 
-86 

10  Virginia 

13  Virginia 

yj  Virginia 

Saturn 

38  Virginia 

6.4 
6.1 
4.0 

6.2 

+1.06 
1.09 
1.10 

1.26 

-  5iJ 
7.0 
7.1 

9.1 

+  2  29.6 

-  0  11.7 

0    4.4 

0    9.9 
2  58.5 

9  59.5 

14  50.7 

15  31.3 
22    8.4 

91    9  43.7 

+  3  53.5 
+  8  36.5 
+  9  16.0 
-  8  18.0 
+  2  58.1 

-0.5091 
+1.0960 
+0.7866 
-0.8596 
-0.8608 

0.4969 
0.4955 
0.4951 
0.4927 
0.4920 

-0.2643 
0.2643 
0.2643 
0.2629 
0.2600 

+18 
+90 
+77 

-  1 

-  I 

-74 
+16 
-  3 

-90 
-90 

6  Virginia 
A  Virginia 
10  Libre 
I  *  Librie 
i^LibraB 

4.7 
5.8 
6.5 
5.0 
6.5 

+1.35 
1.57 
1.89 
2.02 
2.02 

-10.2 
11.5 
14.7 
14.8 
14.6 

-  4  58.3 

9  37.0 

17  55.1 

19  23.4 

19  14.8 

18  55.7 

99    7  32.2 

94    1  39.8 

12    6.2 

12  39.7 

+11  54.9 
+  0  10.5 
-  6  53.4 
+  3  14.4 
+  3  47.1 

-10680 
+0.8212 
+0.2860 
-0.1682 
-0.4352 

0.4916 
0.4929 
0.5070 
0.5122 
0.5158 

-0.2561 
0.2485 
0.2068 
0  1922 
0.1913 

-15 
+80 
+51 
+26 
+12 

-90 
-  I 
-28 
-54 

-70 

B.A.C.5254 

S  Scorpii 
19  Scorpii 

a  Scorpii 
25  Scorpii 

5.8 
2.3 
5.1 
3.4 
7.0 

+2.28 
2.30 
2.40 
2.42 
2.56 

-14.6 
14.0 
13.6 
12B 
12.5 

-23  39.7 

22  19.2 

23  54.9 
25  20.3 
25  20.2 

95  8  47.4 
11  55.6 
21  37.8 
21  51.9 

96  9  54.4 

-  0  42.5 
+  2  19.8 
+11  43.4 
+11  57.1 

-  0  24.3 

+0.9367 
-1.0390 
-0.6555 
+0.8944 
-0.5590 

0.5240 
0.5258 
0.5313 
0.5314 
0.5375 

-0.1581 
0.1524 
0.1336 
0.1331 
0.1077 

+66 
-28 

-  7 
+65 

-  4 

+10 
-90 
-90 
+  8 
-83 

31  Ophiuchi 
B.A.C.5800 

A  Ophiuchi 
B.  A.  C.  5813 

38  Ophiuchi 

67 

7.5 
4.9 
6.8 
6.7 

+2.63 
2.69 
2.69 
2.69 
2.70 

-11.7 
11.3 
ll.Y 
11.1 
11.0 

-25  297 
26  51.6 
26  26.9 
26  23.7 
26  30.9 

18    8.4 
22  26.9 

22  59.5 

23  23.4 
9r    0    0.4 

+  7  33.5 
+11  43.2 
-11  45.3 
-11  22.2 
-10  46.5 

-1.1930 
-0.0407 
-0.5400 
-0.6305 
-0.5455 

0.5414 
0.5437 
0.5437 
0.5439 
0.5441 

-0.0892 
0.0792 
0.0778 
0.0769 
0.0754 

-48 
+19 

-  6 
-11 

-  7 

-88 
-46' 

-82 
-90 
-82 

43  Ophiuchi 
3  Sugittarii     var. 
B.A.C.6I27 
B.A.C.6194 
^  Sagittarii 

5.8 
4.6 
5.1 
5.1 
3.7 

+2.75 
2.83 

2.89 
2.89 
2.93 

-10.9 
9.2 
7.8 
7.1 
5.0 

-28    2.5 

27  47.6 

28  28.2 
27    4.9 
27    6.1 

2  33.4 

13  26.2 

22  33.2 

98    3    0.2 

15  11.8 

-  8  18.7 
+  2  13.7 
+10  59.7 

-  8  42.6 
+  3    3.4 

+0.9651 
+0.0756 
+0.5403 
-1.0580 
-0.9423 

0.5453 
0.5488 
0.5508 
0.5514 
0.5522 

-0.0693 

0.0427 

0.0197 

-0.0085 

+0.0230 

462 
+22 
+47 
-44 
-35 

+15 

-39 
-13 
-90 
-90 

r  Sagittarii 
B.A.C.6628 
B.  A.  C.6d66 

o  Sagittarii 
A  Sagittarii 

3.6 
5.9 
5.8 
5.1 
5.3 

+2.95 
2.96 
2.93 
2.90 
2.89 

-  3.4 
2.0 

-  1.6 
+  0.6 

OM 

-27  49.7 
28    4.3 
27  \2M 
26  35.0 
26  29.1 

99    0  35.5 

8  22.2 

10  46.5 

22  24.0 

23  49.0 

-U  52.7 

-  4  22.2 

-  2    3.0 
+  9  10.4 
+10  32.5 

+0.1873 
+0.8976 
+0.1098 
+0.4399 
+0.4782 

0.5531 
0.5507 
0.5503 
0.5470 
0.5468 

+0.0472 
0.0667 
0.0727 
0.1009 
0.1043 

+28 
+62 
+26 
+47 
+49 

-:i3 
+  9 

-38 
-19 
-17 

B.  AC.  7077 

6.4 

+2.81 

+  3.4 

-25  18i2 

90  15  17.4 

+  1  29.4 

+1.0750 

0.5412 

+0.1393 

+65 

+82 

JULY. 

B.A.C.7W 
2^  Capricorn  i 

6.9 
5.4 

+2.71 
260 

+  4.9 
5.6 

-24  10.9 
21  37.3 

1    0  388 
7  59.8 

+10  32.1 
-  6  21.4 

+1.2470 
-0.3036 

0.5370 
0.5337 

+0.1592 

o.irai 

466 
+16 

-63 

97  Caprioorni 

6.5 

+2.58 

+  5.7 

-20  59.1 

8  28.1 

-  5  54.0 

-0.9160 

0.5331 

+0.1742 

-18 

-90 

1 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

1 

JULY.                                                                                 1 

Thb  Star's 

▲t  COHJinicnoif  in  B.  A. 

Limiting 
Parallela. 

Name. 

Mag. 

6.5 

Red*]ia  from 
1893.0. 

Apparent 
DedJnation. 

Mean  Tune. 

Hoot  Anglo 

Y 

X* 

y' 

N. 
+17 

8. 

1 

1 

Aa 

Ai 

p  Caprioonii 

+9*57 

+  ^:i 

-2f   ^.7 

d    h   m 
1  11  91.4 

h    m 
-  3    6.3 

-0.9888 

0.5:)95 

+0.1791 

33  Capricorni 

5.7 

9.55 

6.6 

91  18.9 

15  95  3 

+  0  49.6 

+0.6795 

0.5999 

0.1869 

♦68 

-  7 

3.5  Capricorni 

69 

9.55 

7.0 

91  39.3 

16  53.9 

+  9  15.4 

+1.3310 

0.5994 

0.1895 

+68 

+50 

37  Capricorni 

6.0 

9.49 

7.3 

90  33.5 

90  34.4 

+  5  48.9 

+0.8600 

0.5978 

0.1959 

+69 

+  4 

38  Capricorni 

6.9 

9.49 

7.3 

90  43.4 

90  36J2 

+  5  50.6 

+1.0450 

0.5276 

0.1961 

+69 

+16 

c  Capricorni 

4.7 

♦9.47 

+  7.5 

-19  56.5 

91  394 

+  6  51.8 

+0.4065 

0Ji973 

+0.1978 

+56 

-92 

K  Capricorni 

5.0 

9.44 

7.7 

19  91.0 

9    0  91.4 

+  9  98.6 

+0.3073 

0.5264 

0.9016 

+51 

-97 

B.A.C.7550 

6.3 

9.45 

7.9 

90    6.3 

0  37  6 

+  9  44.4 

+1.1770 

0.5960 

0.9028 

+70 

+97 

50  Aqiiarii 

6.1 

9.16 

9.9 

14    4.1 

91     1.7 

+  5  30.3 

-0.8646 

0.5178 

0.9316 

-  7 

-90 

B.A.C.7835 

6.5 

9.13 

9.9 

13  97.6 

93  49.1 

+  8  19.5 

..0.8659 

0.5176 

0.9350 

-  6 

-90 

56  Aqoarii 

6.3 

^9.15 

+  9.6 

-15    7.8 

93  56.7 

+  8  19.9 

+1.1970 

0.5166 

+0.9359 

+75 

+  8 

70  Aquarii 

6i2 

9.00 

9.7 

11     7.0 

3    9  10.0 

-  6  43.6 

-1.1190 

0.5142 

0.2454 

-91 

-90 

74  Aqaani 

6.0 

1.96 

10.9 

19  10.9 

11  40.9 

-  4  17Ja 

+0.6419 

0.5136 

0.9478 

+76 

-11 

75  Aquarii 

7.0 

1.99 

10.4 

19  45  3 

19    0.1 

-  3  58.7 

+1.3980 

0.5133 

0.9480 

+77 

+39 

^*  Aqaarii 

4.1 

1.84 

10.7 

9  40.0 

93    6.9 

+  6  47.5 

+0.8618 

0.5114 

0.9580 

+80 

+  9 

X  Aqaarii 

5.3 

♦1.81 

+10.3 

-  8  18.4 

93  37.3 

+  7  17.7 

-0.4404 

0.5119 

+0.9583 

+90 

-70 

!^*  Aquarii 

4.9 

IJ&2 

10.8 

9  45.8 

4    0    9J9 

+  7  48.6 

+Ii2330 

0.5111 

0.9587 

+80 

♦98 

24  Pisciam 

6.1 

1.57 

10.4 

3  44.8 

18    6.9 

+  1  14.9 

-0.3474 

0.5105 

0.9695 

+26 

-64 

37  Piscium 

5.1 

1.54 

10.7 

4    8.8 

91     3.8 

+  4    5.8 

+0.8666 

0.5107 

0.9706 

+86 

+  r 

99  Piaciom 

5.0 

1.59 

10.7 

3  37.9 

99  40.9 

+  5  39.3 

+0.7506 

0.5110 

0.9719 

+89 

-6 

B.A.C.8351 

8.0 

♦.1.59 

+10.6 

-  3  91.5 

99  46.0 

+  5  45.7 

+0.5069 

0.5110 

+0.9719 

+74 

-18 

4  Ceti 

6.0 

1.49 

10.8 

3    8.5 

9    1  41.3 

+  8  34.9 

+1.0720 

0.5119 

0J2799 

+87 

+14 

5  Ceti 

6.0 

1.48 

10.8 

3    9.4 

1  55.6 

+  8  48.9 

+1.0300 

0.5119 

0.9799 

+87 

+11 

B.A.C.5 

5.7 

1.48 

10.7 

-  9  48.9 

9  11.3 

+  9    4.1 

+0.8669 

0.5119 

0.9794 

♦87 

+  1 

44  Piioiam 

5.9 

1.36 

9.9 

+  1  91.0 

10  39.8 

-  6  49.7 

-1.1530 

0.5133 

0.9739 

-90 

-90 

1 

10  Ceti 

6J2 

♦•1.38 

+10.6 

-  0  38.3 

11  96.9 

-6    6.7 

+1.0810 

0.5133 

+0J2740 

♦89 

+15 

B.A.C.237 

6.7 

1.90 

9.5 

+  9  48.4 

93  39.5 

+  5  53.9 

+0.8997 

0.5187 

0.9736 

+90 

+  4 

B.A.C.274 

6J2 

1.15 

9.3 

5  54.5 

6    3  51.7 

+  9  57.6 

-0.1148 

0.5194 

0iJ799 

-90 

.84 

73  Piaciam 

5.9 

1.19 

9.7 

5    5.1 

6  91.3 

-11  37.4 

+0.3787 

0.5904 

0.9722 

♦65 

-91 

a  Pisoiom 

5.5 

1.10 

9.7 

5    5.1 

8    5.1 

-  9  46i) 

♦0.8494 

0.5914 

0.2717 

+90 

+  1 

C  Piaciam 

iJd 

+1.07 

+  9.3 

+  7    0.7 

10  40.1 

-7  96.6 

^.4993 

0.5299 

+OJ9708 

+99 

-«7 

88  Piaciam 

esi 

1.07 

9.6 

6  95.8 

11     9.3 

-  6  58.4 

+0.9999 

0.5999 

0.2705 

♦61 

-98 

B.A.C.410 

6.0 

1.09 

9.6 

6  51J2 

15    8.1 

-  3    7.9 

+0.9387 

0.5953 

0.9687 

+90 

+  7 

54  Ceti 

5.5 

0.86 

9.0 

10  30.9 

7    4  91.3 

+  9  40.4 

+0.6950 

0.5349 

0.2599 

+90 

-  5 

B.A.C.609 

6.0 

0.81 

8.7 

11  46.6 

8  18.4 

.10  30.4 

+0.4315 

0.5371 

0.2565 

+69 

-18 

19  ArieUa 

5.7 

♦0.75 

+  8.0 

+14  46.8 

14  99.9 

-  4  39.1 

-1.0460 

0.5499 

+0.9501 

-14 

-75 

36  Arietia 

6.5 

0.58 

7.6 

17  18.8 

8    4  16.5 

+  8  46.4 

-0.9665 

0.5546 

0J2319 

+30 

-61 

40  Arietia 

6.3 

0.58 

7.6 

17  50.4 

6    5.0 

+10  31.0 

.0.3809 

0.5567 

0.9991 

+94 

-66 

w  Arietia 

5.7 

0.58 

7.9 

17    1.9 

6  95.9 

+10  50.4 

+0.5995 

0.5578 

0.9987 

+77 

-10! 

p>  Arietia 

7.0 

0.54 

79 

17  18.1 

8  49.0 

-10  51.0 

+0.7819 

0.5597 

0.9947 

+90 

+  5 

f^  Arietia 
p>  Arietia 

6.0 

♦0.54 

+  7.7 

+17  54.0 

9  11.4 

-10  99.4 

+0.9643 

0.5598 

+0.9940 

+59 

-92 

60 

0.54 

7.8 

17  35.9 

9  96.6 

-10  14.7 

+0.6938 

0.5608 

0.9937 

♦86 

-4 

50  Arietia 

6.8 

0.59 

7.8 

17  34.9 

11  11.3 

-  8  9:J.9 

+1.0980 

05616 

0.2206 

♦iH) 

+211 

54  Arietia 

6.3 

0.49 

7.8 

18  93.9 

14  97.4 

-  5  95.0 

+0.9313 

0.5656 

0.9146 

+<N) 

+15 

6  Arietta 

4.0 

0.48 

7.5 

19  19.4 

15  48.1 

-  4    6.3 

+0.9803 

0.5667 

0.9191 

♦60 

-90 

C  Arietia 

4.7 

♦0.47 

+  7iJ 

+90  39.0 

17    4.7 

-  9  53.6 

-0.7785 

0.5678 

+0.9097 

+  1 

-60 

r*  Arietia 

5.0 

0.44 

75 

90  45.8 

19  44.6 

-  0  19.8 

.0.3381 

0.5709 

0.2045 

+26 

-.51 

r*  Arietia 

5.3 

0.43 

74 

90  91.5 

90  99.6 

+  0  16.8 

+0.1918 

0..'>715 

0.9039 

+55 

-93 

65  Arietia 

6.0 

0.43 

7.4 

90  95.5 

91     3.6 

+  0  56.9 

+0.9680 

0..')719 

0.9018 

♦60 

-19 

B.A.C.1055 

6.8 

0.43 

7.1 

91  39.9 

91     5.8 

+  0  58J) 

.0.9638 

0.5719 

0^2018 

-11 

-68 

9  Taari 

7,0 

♦0.39 

+  6.9 

+99  51.5 

•    2^5.0 

+  5  46.1 

-1.1750 

0.5766 

+0.1909 

-99 

-67 

33  Taari 

4.7 

0.35 

7.0 

93  37.0 

5  47.6 

+  9  90.0 

-1.9360 

0.5808 

0.1894 

-36 

-66 

B.  A.C.I  170 

6.3 

0.34 

7.1 

93    5.6 

6  36.0 

+10    6.5  -0.ri675 

0.5811 

0.1805 

♦13 

-61, 

2S  Taori 

7.0 

0.34 

7.0 

93  31.8 

6  49.7 

+10  19.71 -0.9605 

0..''.8I7 

0.1799 

-19 

-66 

27  Taari 

4.0 

0.34 

7.0 

93  43.6 

6  54.6 

+10  94.4  j -1.1410 

0.5819 

0.1799 

-26 

-66. 

98  Taori 

6M 

+0.34 

+  7.0 

+93  48.7 

6  55.1 

+10  95.0  -1.99.V) 

1 

0.5819 

+0.1797 

-35 

.66 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

JULY.                                                                                       1 

THBSTAm*B 

At  Coxjuxcnosr  ik  B.  A. 

UmlUng 
FaraUela. 

N*ne. 

Mag. 

6.0 
6.0 
6.3 
6.3 

6.0 

Bed'na  from 
1893.0. 

Apnarent 
Dachxiatian. 

Waahlnffton 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

490 
490 
459 
475 
433 

1 
S. 

0 
46 

421 

-16 
-  4 

-39 

Aa 

A£ 

B.  A.  0.1 189 
3tj  Tauri 
33  Tauri 

B.  A.  0.1238 
36  Tauri 

>    a 

+0.33 
0.32 
0.32 
0.31 
0.30 

4  7!5 
7.4 
7.2 
7.2 
7.1 

0      / 
421  55.3 

22  10.3 

22  52.0 

22  54.1 

23  48.7 

d    h    m 
9    7  14.2 
9  57.2 

10  1.4 

11  31.9 

12  50.4 

h    ra 
4IO  45.2 
-10  40.2 
-10  36.2 

-  9    9.4 

-  7  54.1 

40.7117 
4O.9397 
40.2619 
40.4838 
-0.2020 

0.5820 
0.5848 
0.5848 
0.5869 
0.5876 

40.1790 
0.1722 
0.1720 
0.1673 
0.1649 

y  Oapricorni 
B.  A.  0.1347 
62  Tauri 

B.  A.  0.1421 

ii  Tauri 

5.7 
7.3 
6.0 
6.0 
2.0 

40.24 
0.24 
0.24 
0.15 
0.12 

4  6.9 
7.2 
7.3 
6.9 
6.9 

425  22 J 
24     9.5 
24     2U 

27  53.8 

28  31.1 

19  46.7 

20  8.7 
20  20.2 

10  13  10.2 
19    7.8 

-  1   14.7 

-  0  53.6 

-  0  42.5 

-  8  35.3 

-  2  53.2 

-0.6775 
40.5866 
40.7171 
-1.0770 
-1.1970 

0.5940 
0.5941 
0.5940 
0.6071 
0.6106 

40.1461 
0.1451 
0.1446 
0.0929 
0.0729 

4  6 
485 
4!>0 
-23 
-37 

-37 
4  4. 

4-10 

-62 

-61 

1 

136  Tauri 

5.3 

40.09 

4,7.2 

427  35.3 

11    4  47.6 

4  6  21.1 

40.2650 

0.6145 

40.0393 

46O   -  4 

NEW 

MOON, 

B.  A.  0.3138 
B.A.O.3206 

6.3 
6.3 

0.30 
0.32 

5.5 
5.0 

21  43.5 
20  15.1 

14    7    7.1 

11  48.3 

4  5  31.9 
4IO    2.7 

-0.2468 
40.3247 

0.5724 
0.5671 

-0.1919 
0.2016 

431    -44 
463   -17 

fl  Leonia 
42  Leonia 

B.  A.  0.3579 
t  Leonia 
/  Leonia 

3.3 
6.0 
7.2 
5.7 
5.3 

4O.43 
0.47 
0.49 
0.50 
0.54 

4  3.3 
2.6 
2.3 
2.1 

4  0.8 

4I7  17.2 
15  30.9 
14  53.4 
14  41.2 
11     6.7 

Id    6  11.9 
12  47.2 

16  0.5 

17  34.9 
!•    1  39.7 

4  3  46.5 
4IO    8.3 
-10  44.9 

-  9  13.7 

-  1  24.6 

-0.6871 
-0.4367 
-0.5785 
-0.7571 
40.9074 

0.5481 
0.5425 
0.5387 
0.5362 
0*5289 

-0.2325 
0.2415 
0.2447 
0.2461 
0JJ537 

4  8 

421 
4l4 

4  4 

490 

-73 
-62 
-71 
-73 
♦7 

B.A.O.-3837 
B.A.O.4039 
b  Virginia 

10  Virginia 

13  Virginia 

6.3 
7.5 
5.8 
6.4 
6.1 

40.62 
0.77 
0.79 
0.82 
0.84 

-  0.6 
3.6 
3.7 
4.4 
5.6 

4  8  38.8 

4    4.6 

4  15.0 

4  2  29.8 

-  0  11.7 

13  44.5 
17  12  16.5 
13  10.4 
18  16.9 
23     1.8 

4IO  17.3 
4  8    8.8 
4  9     1.0 
-10    1.3 
-  5  24.7 

40.3505^ 

-0.8541 

-1.2770 

-0.7971 

+0.7876 

0.5194 
0.5060 
0.5054 
0.5032 
0.5012 

-0ii6l9 
0.2683 
0.2683 
0.2683 
0.2680 

464   -24; 
-  1    -86 
-31   -86 
*  3 '  -74 
476-3 

17  Virginia 

Saturn 

38  Virginia 

A  Virginia 
86  Virginia 

4.0 

6.2 

5.8 
5.9 

40.85 

1.00 
1.19 
1.26 

-  5.6 

7.6 

10.6 
11.7 

-  0    4.4 

0  44.5 

2  58.4 

9  37.0 

11  53.6 

23  41.4 
18    8  28.3 

17  31.4 

1»  14  57.4 

21  55.3 

-  4  46.1. 
4  3  45.7 
-U  26.5 
4  9  23.4 

-  7  50.4 

40.4822 
-1.1520 
-1.1570 
40.5141 
41.2740 

0^08 
0.4058 
0.4967 
0.4962 
04972 

-0.2679 
0.2645 
0.2626 
0.2498 
0.2433 

472  -19 1 
-20  ^0 
.-21   -90 
471. -18 
478,432 

B.  A.  0.4896 
10  Libra 
1 '  Librae 
<  3  Libra 

B.  A.  0.5254 

6.6 
6.5 
5.0 
6.5 
5.8 

4I.68 
1.68 
1.82 
1.83 
2.14 

-14.0 
14.1 
14.4 
14.3 
15.0 

-17  20.9 
17  55.1 
19  23.4 
19  14.8 
23  39.7 

91    8  29.4 

8  37.3 

19    0.0 

19  33.5 

99  15  36.1 

4  1  43.9 
4  1  51.6 
411  55.8 
-11  31.7 
4  7  53.8 

-0.5788 
4O.O22O 
-0.4142 
-0.6794 
40.7199 

0.5082 
0.5082 
0.5124 
0.5130 

0.5235 

-0.2061 
0.2061 
0.1911 
0.1902 
0.1563 

4  7 

437 
4l3 
-  1 
466 

-81 
-43 
-69 
-90 
-  4 

6  Scorpii 

19  Scorpii 

a  Scorpii 

a  Scorpii 

25  Scorpii 

2.3 
6.1 
3.4 
1.4 

7.0 

42.17 
2.32 
2.34 
2.39 
2.50 

-14.3 
14.0 
14.4 
14.3 
13.3 

-22  19.2 
23  54.9 

25  20.3 

26  11.9 
25  20.2 

18  43.9 

93    4  24.8 

4  38.7 

8  30.3 

16  40.0 

4IO  55.7 

-  3  42.0 

-  3  28.6 
4  0  15.6 
4  8    9.1 

^1.2450 
-0.8461 
40.7020 
4I  .16:10 
-0.7259 

0.5252 
0.5306 
0.5306 
0.5325 
0.5368 

-0.1507 
0.1315 
0.1311 
0.1232 
0.1056 

-46 
-18 
464 
464 
-14 

-86 
-90 
-  5 
430 
-90 

B.A.O.5800 
A  Ophiuchi 

B.  A.  0.5813 
38  Ophiuchi 
43  Ophiuchi 

7.5 
4.9 
6.8 
6.7 

5.8 

42.69 
2.70 
2.70 
2.72 

2.78 

-12.1 
12.1 
12.1 
12.0 
12.0 

-26  51.6 
26  26.9 
26  23.7 
26  30.9 
28    2.5 

93    5  11.6 

5  44.2 

6  8.0 
6  45.1 
9  17.8 

-  3  44.6 

-  3  13.1 

-  2  50.0 

-  2  14.2 
4  0  13.3 

-0.1846 
-0.6829 
-0.7714 
-0.6847 
40.8264 

0.5424 
0.5429 
0.5429 
0.5434 
0.5439 

-0.0790 
0.0759 
0.07r,3 
0.0729 
0.0673 

4l2 

-14 
-19 
-15 
462 

-55 
-90 
-90 
-90 

*< 

3  Sagittarii     var. 
B.  A.  0.6127 
B.A.O  6194 

^  Sagittarii 

r  Sagittarii 

4.6 
5.1 
5.1 
3.7 
3.6 

42.91 
3.03 
3.04 
3.16 
3.24 

-10.3 
9.0 
8.0 
5.6 
4.1 

-27  47.6 
28  28.2 
27    4.9 
27    6.1 
27  49.7 

20  9.6 

95  5  15.4 
9  41.7 

21  50.9 

96  7  12.2 

410  42.6 

-  4  30.7 

-  0  13.6 

411  30.0 

-  3  28.5 

-0.0350 
40.4471 
-1.1380 
-0.9977 
40.1501 

0.5480 
0.5504 
0.5514 
0.5527 
0.5526 

-0.0407 

0.0177 

-0.0068 

40.0251 

0.0494 

416-46 
441  <-18 
-50  -90 
-381-90 

426  -a-> 

B.A.O.  6628 
B.  A.  0.6606 
6>  Sagittarii 
A  Sagittarii 
B.A.O.  7077 

5.9 
5.8 
5.1 
5.3 
6.4 

43.30 
3.28 
3.30 
3.29 
3.28 

-  2.6 

-  2.0 
4  0.4 

0.7 
3.7 

-28    4.3 
27  12.2 
26  35.0 
26  29.1 
25  18.3 

/    14  56.6 

17  20.1 

97    4  53.2 

6  17.6 

21  38.9 

4  3  59.7 
4  6  18.2 
-  6  32.9 
.5  11.2 
4  9  38.4 

40.8746 
40.0803 
40.4510 
40.4927 
4I.I2OO 

0.5518 
0.5516 
0.5489 
0.5487 
0.5434 

40.0690 
0.0752 

oao39 

0.1071 
0.1424 

462 
425 
448 

451 

465 

♦  8' 

-39 

-19 

-16 

4»3 

X  Oapricorni 

5.4   43.16 

1 

4  6.9 

-21  37.4    d8  14  12.5 

4  1  38.8 

-0.2196 

0.5370 

40.1765 

•»do 

-57 
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BLB1IENT8  FOE  THE  PREDICTION  OF  000ULTATI0N8. 

JULY. 

TebSkab's 

At  CtoHJUXonov  n  S.  A. 

Panllelal 

Name. 

ICag. 

Bed*iisfhim 
1B08.0. 

▲pparant 

Washington 
MeaaXuM. 

HoorAn^ 
H 

Y 

x' 

y' 

N. 

8. 

-95 

Aa 

A6 

26  Capricorni 

7.0 

♦3*]  4 

+  d!9 

-20  37.4 

d    h   m 
m  14  33.0 

h   m 
♦  1  68.7 

-1.2380 

0.5964 

+0.1772 

-41 

27  Capricorni 

6.5 

3.15 

7.0 

20  59.1 

14  40.6 

+  8    6.1 

-0.8239 

0.5364 

0.1774 

-12 

-90 

^  Capricorni 

5.5 

3.14 

7.5 

21    5.7 

17  32.3 

+  4  52.0 

-0.1941 

0.5347 

0.1828 

+22 

-65 

33  Capricorni 

5.7 

3.14 

8.2 

21  18.3 

21  33.9 

+  8  45.7 

+0.7861 

0.5332 

0.1904 

+69 

-  1 

37  Capricorni 

6.0 

3.10 

8.9 

20  33.6 

M    2  40.0 

-10  18.1 

+0.9781 

0.5309 

0.1993 

+69 

+11 

38  Capricorni 

6.9 

^.10 

+  8.9 

-20  43JS 

2  41.7 

-10  16.5 

+1.1610 

0.5309 

+0.1993 

+69 

+26 

c  Capricorni 

4.7 

3.07 

9.2 

19  56.5 

3  44.3 

-  9  15.9 

+0.5265 

0.5304 

0J2011 

+63 

-16 

«  Capricorni 

5.0 

3.05 

9.6 

19  21.0 

6  24.9 

-  6  40.5 

+0.4348 

0.5291 

0ii056 

+58 

-21 

B.A.C.7550 

6.3 

3.07 

9.8 

20    6.3 

6  41.0 

-6  24.8 

+1.3000 

0.5289 

0J2059 

+70 

+41 

50  Aquarii 

6.1 

2.84 

12.2 

14    4.1 

90    2  53.6 

-10  50.4 

-0.6892 

0.5205 

0.2350 

+  4 

-90 

B.  AC.  7835 

6.5 

42.81 

+12.5 

-13  27.6 

5  39.6 

-  8    9.5 

-0.6795 

0J>198 

+0i>284 

+  5 

-90 

56  Aquarii 

6.3 

2.84 

12.7 

15    7.8 

5  47.1 

-  8    2.3 

+1.1270 

0.5198 

0J2386 

+75 

+20 

70  Aquarii 

62 

2.70 

13.5 

11     7.0 

14  55.8 

+  0  49.6 

-0.9426 

0J>170 

0iM86 

-  9 

-90 

74  Aquarii 

6.0 

2.69 

13.8 

12  10.9 

17  25.6 

+  3  14.9 

+0.8445 

0.5162 

0.2510 

+78 

+  1 

^1  Aquarii 

4.1 

2.58 

14.8 

9  40.0 

31    4  46.0 

-  9  45.3 

+1.0850 

0.5137 

0id607 

+80 

+16 

y  Aquarii 
24  Piflcium 

5.3 

^.56 

+14.5 

-  8  18.4 

5  17.5 

-  9  14.8 

-0.2127 

0.5135 

+0.2611 

+31 

-56 

6.1 

•f2.35 

+15.2 

-  3  44.7 

23  43.0 

+  8  37.7 

-0.0943 

0.5116 

+0^2714 

+39 

-46 

AUGUST.                                                                               1 

27  Piscium 

5.1 

♦2.32 

+15.5 

-4    8.7 

1    2  39i) 

+11  29.2 

+1.1270 

0.5118 

+0JZ726 

+86 

+18 

29  Piaciuni 

5.0 

.1.2.31 

+15.6 

-  3  37.1 

4  16.1 

-10  57.4 

+1.0110 

0.5118 

+0i?729 

+86 

+10 

B.  AC.  8351 

6.0 

2.31 

15.5 

3  21.4 

4  22.6 

-10  51.2 

+0.7690 

0.5118 

OJ2730 

+79 

-  4 

B.  A.  C.  5 

5.7 

2.27 

15.6 

-  2  48.8 

7  47.1 

-  7  32.7 

+1.1310 

0.5121 

Oi2rJ9 

+87 

+18 

44  Piscium 

5.9 

2.18 

15J2 

+  1  21.1 

16  16.3 

+  0  41.2 

-0.8853 

0.5130 

0iJ750 

-  1 

-89 

B.A.C.237 

6.7 

2.03 

15.0 

2  48.6 

9    5  19.5 

-10  39.4 

+1.1810 

0.5160 

0J273H 

+90 

+22 

B.A.C.274 

6i2 

+1.98 

+14.9 

+  5  54.7 

9  33.7 

-6  33.0 

-0.8712 

0.5178 

+0.2728 

-  2 

-84 

73  Piscium 

5.9 

1.96 

15.1 

5    5.3 

12    4.3 

-  4    7.0 

+0.6653 

0.5186 

0.2718 

+88 

-  9 

e  Pisciam 

5.5 

1.94 

15.0 

5    5.2 

13  49.0 

-  2  25.6 

+1.1400 

0.5194 

Oi271t 

+90 

+24 

r  Piscium 
88  Pisciam 

4.8 

1.92 

14.7 

7    0.8 

16  25.4 

+  0    6.1 

-0.1462 

0.5207 

Oi270O 

+36 

-52 

6.2 

1.91 

14.9 

6  25.9 

16  54.9 

+  0  34.6 

+0.5865 

0.5207 

0ii698 

+81 

-13 

B.A.C.410 

6.0 

♦liJ7 

+15.0 

+  6  51.3 

20  56.3 

+  4  28.4 

+li2300 

0.5225 

+0.2676 

+90 

+28 

54  Ceti 

5.5 

1.74 

14.1 

10  31.0 

3  10  20.1 

-  6  33.4 

+0.U849 

0.5302 

0iS580 

+90 

+11 

B.A.C.609 

6.0 

1.70 

13.8 

11  46.7 

14  21.1 

-2  405 

+0.7188 

0.5326 

0J2542 

+90 

-  3 

19  Arietis 

6.7 

1.64 

13.0 

14  46.9 

20  38.4 

+  3  24.6 

-0.7752 

0.5375 

0J2474 

+  4 

-71 

36  Arietis 

6.5 

1.49 

12J2 

17  18.9 

4  10  42.6 

-7    0.0 

-0.0031 

0.5489 

Oi2284 

+44 

-37 

40  Arietis 

6.3 

+1.48 

+12.1 

+17  50.5 

12  33.5 

-  5  13.0 

-0.1203 

0.5504 

+0J2256 

+38 

-42 

w  Arietis 

5.7 

1.48 

12.3 

17    1.3 

12  54.3 

-  4  52.9 

+0.7914 

0.5504 

0^2252 

+90 

+  5 

p^  Arietis 

7.0 

1.45 

12.2 

17  18iJ 

15  21.5 

-2  30.9 

+1.0530 

0.5522 

0J2212 

+90 

+22 

pS  Arietis 

6.0 

1.44 

12.0 

17  54.1 

15  44.3 

-2    8il 

+0.5282 

0.5530 

0.2205 

+78 

-9 

p^  Arietis 

6.0 

1.44 

12.1 

17  36.0 

15  59.9 

-  1  53.9 

+0i)939 

0.5531 

0i2201 

+90 

+12 

6  Arietis 

4.0 

+1.38 

+11.5 

+19  19.5 

22  30.8 

+  4  22.9 

+0.5373 

0.5590 

+OJ2084 

+79 

-  7 

^  Arietis 

4.7 

1.36 

11.0 

20  39.1 

23  49.3 

+  5  38.6 

-^.5353 

0.5602 

0.20,->9 

+15 

-62 

r^  Arietis 

5.0 

1.34 

11.0 

20  45.9 

A    2  33.3 

+  8  16.6 

-0.0962 

0.5630 

0.2006 

+39 

-38 

T*  Arietis 

5.3 

1.33 

11.2 

20  21.7 

3  12ii 

+  8  54.0 

+0.4421 

0.5631 

0.1993 

+72 

-10 

65  Arietis 

6.0 

1.33 

11.1 

20  25.6 

3  54.3 

+  9  34.5 

+0.5162 

0.5637 

0.1978 

+78 

-6 

B.A.C.1055 

6ii 

+1.32 

+10.7 

+21  40.0 

3  56.6 

+  9  36.7 

-0.7319 

0.5637 

+0.1978 

+  4 

-68 

9  Taori 

7.0 

1.28 

10.2 

22  51.6 

9    3.8 

-  9  27.5 

-0.9517 

0.5684 

0.1869 

-10 

-67 

93  Tauri 

4.7 

1.24 

9.9 

23  37.1 

12  52.5 

-5  47.5 

-1.0200 

0.5720 

0.1783 

-16 

-66 

9  Tauri 

3.0 

1.24 

9.8 

23  46.6 

13  23.5 

-  5  20.5 

-1.0970 

0.5720 

0.1773 

-22 

-66 

B.A.C.1170 

6.3 

1.24 

10.1 

23    5.7 

13  42 J2 

-  4  59.7 

-0.3449 

0.5729 

0.1765 

+25  -48 

X 

26  Tauri 

7.0 

+1.23 

+  9.9 

+23  31.9 

13  56.3 

-  4  46.1 

-0.7455 

0.5729 

+0.1760 

+  3-66 

27  Tanri 

4.0 

]i23 

9.8 

23  43.8 

14     1.3 

-  4  41.3 

.0.9295 

0.5729 

0.1760 

-9-66 

1  28  Taari 

6i2 

1.23 

9.8 

23  48.8 

14    1.9 

-  4  40.7 

-1.0110 

0.5729 

0.1760 

-15 

-66 

B.A.C.1189 

6.0 

1.23 

10.5 

21  55.4 

14  21.5 

-.  4  21.9 

+0.9521 

0.5729 

0.1750 

+90 

+22 

33  Tauri 

6.3 

IJW 

10.1 

22  52.1 

17  13^ 

-  1  36.7 

+0.4907 

0.5755 

0.1681 

+76 

-  4 

B.A.C.1238 

6.3 

+1.19 

+10.1 

+22  54J2 

18  46.4 

-  0    7JI 

+0.7124 

0.5773 

+0.1644 

+90 

+  8 

28 
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BLBMB>fT3  FOR  THE  PRBDIO^IO^^  OF  OCOULTATIONS. 

AUGUST. 

Thb  Star's 

At  CosjuircnoH  nr  B.  A. 

LimiUng 

Parallels. 

Name. 

6.0 
5.7 
7.3 
6.0 
6.0 

JR«d*ns'fro]n 
1883.0. 

Apparent 
DeoUxiatioii. 

WsahinfTton 
Mean  Time. 

Hoar  Angle 
H 

T 

x' 

y' 

N. 

S. 

0 
-28 

-52 

+15 

+24  1 

-62 

iia 

Aft 

+  9:8 
9.1 
9.5 
9.6 
8.0 

36  Tauri 
X  Tauri 

B.  AC.  1347 
6*2  Tauri 

W.  iv,  1421 

1.11 
Ml 
1.11 
0.98 

+23°  48.8 
25  22.8 
24    9.6 
24    3.3 
27  53.8 

d     h    tn 

6    2    7.1 

3  15.5 

3  58.1 

3  50.0 

21     9.6 

h    m 
+  7  11.3 
+  8     1.8 
+  8  23.5 
+  8  35.0 
+  1  11.9 

+0.0151 
-0.4778 
+0.8032 
+0.9354 
-0.U173 

0.5775 
0.5842 
0.5852 
0J5852 
0Jj974 

+0.1622 
0.1422 
0.1412 
0.1406 
0.08<)6 

+4§ 
+18 
+90 
+90 
-10 

^  Tauri 
136  Tauri 
49  Aurign 

53  Aurigae 

54  Aurigie 

2.0 
5.3 
5.7 
6.0 
6.0 

+o.9:j 

0.85 
0.74 
0.74 
0.74 

+  7.6 
7.5 
6.7 
6.5 
6.7 

+28  31.1 

27  35.3 

28  6.4 

29  4.6 
28  21.5 

T    3  17.9 

13  14.4 

S    4  27.6 

5  36.0 

6  2.3 

+  7    4.7 
-  7  24.3 
+  7    9.5 
+  8  15.0 
^8  40.2 

-1.0500 
+0.4119 
+0.0567 
-0.9337 
-0.2234 

0.6008 
0.6047 
0.6067 
0.6067 
0.6067 

+0.0700 

+0.0367 

-0.0155 

0.0195 

0.0210 

-21 
+71 
+47 
-12 
+32 

-62 
+  4 
-12 
-61 
-28 

25  Geminorum 
28  Geminorum 
W.  Ti,  1656 
47  Geminorum 
53  Geminorum 

6.5 

6.0 
8.2 
6.0 
6.3 

+fl.73 
0.73 
0.69 
0.67 
0.66 

+  6.7 
6.4 
6.5 
6.3 
6.1 

+28  17.8 
29    4.8 

26  59.7 

27  2.0 

28  5.1 

6  41.5 

7  55.1 
14  54.8 
17  41.2 
19  20.7 

+  9  17.7 
+10  28.1 
-6  50.3 
-  4    9.0 
-2  35.7 

-0.1767 
-0.9900 
+0.8185 
+0.6253 
-0.5320 

0.6068 
0.6066 
0.6052 
0.6040 
0.6039 

-0.0232 
0.0275 
0.0512 
0.0605 
0.0662 

+34 

-17 
+90 
+90 
+14 

-25 
-61 
+25 
+13 

-50 

59  Geminorum 

I  Geminorum 

6*  Geminorum 

M  Geminorum 

B.  AC.  2472 

6.9 
4.0 
5.3 
6.3 
8.0 

^.64 
0.64 
0.64 
0.64 
0.64 

+  5.9 
5.9 
5.8 
5.7 
5.7 

+27  50.8 
28    0.7 
28  20.4 
28    8.3 
28    8.0 

22  31.3 

22  57.5 

•    0  17i2 

0  27.9 

0  46.8 

^0  26.8 
+  0  51.9 
+  2    8.2 
+  2  18.4 
+  2  36.6 

-0.5206 
-0.7191 
-1.1540 
-0.9679 
-0.9895 

0.6024 
0.6023 
0.6017 
0.6015 
0.6013 

-0.0766 
0.0780 
0.0823 
0.0829 
0.0839 

+15 
+  3 
-31 
-14 
-16 

-49 
-62 
-62 
-62 
-62 

V  Geminorum 
e  Geminorum 
^  Geminorum 
tf  1  Cancri 
d^  Cancri 

4.3 
6.0 
5.0 
6.0 
6.3 

+0.63 
0.60 
0.60 
0.59 
0.58 

+  5.9 
5.9 
5.5 
5.6 
5.6 

+27    8.1 

26  2.4 

27  2.6 
25  41.2 
25  23.1 

2  45.2 

6  49.9 

9  20.4 

12  10.8 

12  29.5 

+  4  30.0 
+  7  26.9 

+10  48.6 
-10  28.0 
-10  10.1 

-0.1603 
+0.6428 
-0.rJ36 
+0.2993 
+0.5650 

0.6002 
0.5988 
0.5()69 
0.5950 
0.5943 

-0.0903 
0.1000 
0.1107 
0.1 195 
0.120:i 

+35 

+!)0 
+  2 
+62 

+84 

-30 
+11 
-63 
-  9 
+  4 

^1  Cancri 
'^  Cancri 

6.8 
5.7 

+0.58 
0.57 

+  5.3 
5.3 

+26    9.6 
25  50.0 

15  43.0 
15  49.0 

NEW 

-  7    4.6 

-  6  58.8 

MOON. 

-0.6173 
-0.3028 

0.5921 
0.5921 

-0.1299 
0.1301 

+10 
+27 

-o9 
-41 

I  Leon  is 

5.3 

0.51 

+  0.6 

It     6.7 

19  11  29.6 

+10  13.4 

+0.7671 

0.5319 

0.2574 

+90 

-  2 

B.A.C.3837 
B.  AC.  4039 

10  Virginis 

13  Virginis 
11  Virginis 

6.3 
7.5 
6.4 
6.1 
3.3 

+0.53 
0.63 
0.64 
0.65 
0.65 

-  0.5 
2.6 
3.6 
4.4 

4.3 

+  8  38.8 

4    4.7 

+  2  29.8 

-  0  11.7 

0    4.4 

23  27.6 

13  21  41.6 

14  3  36.2 

8  16.4 
8  55.5 

-2  11.6 
-  4  38.1 
+  I    6.0 
+  5  37.9 
+  6  15.9 

+0.1745 
-1.0710 
-1.0220 
+0.5456 
+0^2395 

0.5229 
0.5102 
0.5078 
0.5064 
0.5060 

-0.2657 
0.2726 
0.2725 
Oi2721 
0.271!) 

+54 
-14 
-11 
+77 
♦57 

-33 

-86 
-88 
-16 
-32 

k  Virginis 
86  Vir:<inis 

B.  AC.  4896 
10  Libne 

i  *  Librn 

5.8 
5.9 
6.6 
6.5 
5.0 

+0.89 
0.95 
1.33 
1.33 
1.47 

-  8.9 
10.2 
12.8 
12.9 
13.5 

-  9  36.9 
11  53.6 
17  20.9 
17  55.1 
19  23.4 

1ft  23  30.5 
1«   6  21.3 

17  16  26.2 
16  34.0 

18  2  50.0 

-  4  15.6 
+  2  23.4 
.1.11  28J> 
+11  36.0 

-  2  26.5 

+0.2262 
+0.9792 
-0.8626 
-0.2650 
-0.6949 

0.5003 
0.5013 
0.5104 
0.5101 
0.5144 

-0.2524 
0.2469 
0.2070 
0.2068 
0.1914 

+54 
+78 

-  9 
+23 

-  2 

-32 
+  9 

-90 
-69 
-90 

iS  LibrsB 

B.A.C.5354 
19  Scorpii 
a  Scorpii' 
a  Scorpii 

6.5 
5.8 
5.1 
3.4 
1.4 

+1.47 
1.79 
1.98 
2.00 
2.07 

-13.4 
14.5 
13.9 
14.4 
14.4 

-19  14.8 
23  39.7 
23  54.9 

25  20.3 

26  11.9 

3  23.2 

23  16.6 

19  12    1.6 

12  15.4 

16    6.2 

-  1  53.3 

-  6  38.0 
+  5  42.5 
+  5  55.8 
+  9  39.1 

-O.9570 
+0.4528 
-1.0980 
+0.4461 
+0.9126 

0.5150 
0.5236 
0.5298 
0.5299 
0.5318 

-0.1905 
0.1559 
0.1307 
0.1303 
0.1223 

-17 
+54 
-35 
+51 
+64 

-90 
-19 
-90 
-19 
+  9 

25  Scorpii 

B.A.C.5800 
A  Ophiuchi 

B.A.C.5813 
38  Ophiuchi 

7.0 
7.5 
4.9 
6.8 
6.7 

+2.21 
2.42 
2.42 
2.43 

2.43 

-13.5 
12.8 
12.6 
12.5 
12.5 

-25  20.2 
26  51.6 
26  26.9 
26  23.7 
26  30.9 

90    0  14.9 

12  45.5 

13  18.1 

13  41.9 

14  18.9 

-6  28.3 
+  5  37.0 
+  6    8.5 
+  6  31.6 
+  7    7.3 

-0.9645 
-0.4072 
-0.9031 
-0.9915 
-0.9048 

0.5356 
0.5409 
0.5409 
0.5414 
0.5414 

-0.1043 
0.0758 
0.0745 
0.0734 
0.0719 

-28 

0 

.«7 

-33 

-2h 

-90 
-71 
-90 
-00 
-90 

43  Ophiuchi 

3  Sagittarii     var. 
B.A.C.6127 
B.A.C.6I94 

^  Sagittarii 

5.8 
4.6 
5.1 
5.1 
3.7 

+2.50 
2.68 
2.83 
2i)5 
3.04 

-12.8 

11.2 

10.1 

9.0 

7.1 

-28    2.6 

27  47.6 

28  28.3 
27    5.0 
27    6.1 

16  51.7 
91    3  43.8 

12  50.1 

17  17.2 
m    5  26.8 

+  9  34.9 
-  3  55.4 
+  4  51.9 
+  9    9.6 
-3    6.4 

+0.6082 
-0.2374 
+0.2592 
-1.3170 
-1.1600 

0.5425 
0.5464 
0.5487 
0.5494 
0.5507 

-0.0658 

0.0392 

0.0162 

-0.0048 

+O.0Q68 

+55 
+  6 
+^ 

+  8 
-60 

-  9 
-59 
-29 
-51 

-90 

• 

r  Sagittarii 

3.6 

+3.16 

-  5.7 

-27  49.7 

14  48.8 

+  5  55i) 

+0.0036 

0.5507 

+0.0610 

+19 

-44 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 

AUGUST.                                                                           ; 

Thx  STAU'8 

At  Cosuuvcnoif  ui  B.  A. 

Limiting 
PanJleU. 

Name. 

MAg. 

Bed'na  from 
1BB3.0. 

Apparent 

Waahteaton 
Mean  Tune. 

1 
HonrAngld       y 

a' 

y' 

N. 

8. 

0 
-  1 

-46 

-25 

-22 

+18 

A« 

Aft 

0.  AC.  6629 

D.  A.  Vj.  DOOO 
w  Sagittarii 
A  Sagittarii 

B.A.C.7077 

5.9 
5.8 
5.1 
5.3 
6.4 

+3*26 
3.25 
3.33 
3.33 
3.41 

-4J1 

3.6 

1.0 

-  0.8 

+  2.5 

-28    4.4 
27  12.3 
26  35.0 
26  29.1 
25  18.3 

d     h    m 
99  22  33.4 

93  0  56.8 

12  29.6 

13  53.8 

94  5  12.8 

h    m 
-10  35.8 

-  8  17.5 
+  2  51ii 
+  4  12.6 

-  5    OiJ 

+0.7420 
-0.0:110 
+0.3430 
+0.3863 
+1.0440 

05501 
0.5501 
OMHl 
0.5476 
0.5436 

+0.0707 
0.0769 
0.1054 
0.1088 
0.1444 

+62 
+19 
+42 
+45 
465 

B.A.C.7237 
X  ('apricomi 

26  Capricomi 

27  Capricomi 
o  Capricomi 

6.9 
5.4 
7.0 
6.5 
5.5 

+3.39 
3.35 
3.33 
3.34 
3.35 

+  4.8 
6.5 
6.7 
6.7 
7i2 

-24  10.9 
21  37.3 
20  37.4 

20  59.1 

21  5.7 

14  27.0 

21  41.5 

22  1.8 
22    9.4 

9a    0  59.9 

+  3  55.5 
+10  55.4 
+11  15.0 
+11  22.4 
-  9  62.7 

+1.2540 
-0.2616 
-li2720 
-0.8616 
-0.2218 

0JS401 
0.5375 
0.5375 
0.5374 
0.5363 

+0.1644 
0.1789 
0.1797 
0.1800 
0.1855 

466 
+18 
-45 
-14 
+21 

+39 
-59 
-90 
-90 
-57 

:S3  Capricomi 

37  Capricomi 

38  Capricomi 
e  Capricomi 
c  Capricomi 

5.7 
6.0 
6.9 
4.7 
5.0 

+3.37 
3.36 
3.36 
3.34 
3.33 

+  8.0 
9.0 
9.0 
9.3 
9.8 

-21  18.3 
20  33.6 
20  43.5 
19  66.5 
19  21.0 

4  59.7 
to    3.4 

10  5.1 

11  7.1 
13  46.2 

-6    0.8 

-  1     7.0 

-  1    5.4 
.0    5.4 
+  2  28.5 

+0.7591 
+0.9588 
+1.1400 
+0.5130 
+0.4272 

0.5350 
0.5330 
0.5330 
0.5325 
0i>3l5 

+0.1932 
OMOtil 
0.2021 
0.2040 
0.2085 

+66 
+69 

46il 

+62 

+58 

-  3 
+10 
+24 
-17 
-22 

B.  A.  C.7350 
50  Aquarii 
B.  AC.  7835 

'16  Aquarii 
70  Aquarii 

6.3 
6.1 
6£ 
6.3 
6J2 

+3.35 
3.22 
3.21 
3.24 
3.13 

+  9.8 
13.4 
13.8 
13.8 
15.2 

-20    6.3 

14  4.1 
13  27.6 

15  7.8 
11    6.9 

14    2.2 
9«  10     1.5 
12  45.3 
12  52.7 
21  54.0 

+  2  44.0 

-  1  54.9 
+  0  43.8 
+  0  50.9 
+  9  35.4 

+1.2880 
-0.6422 
-0.6291 
+1.1660 

-o.8:ir3 

0.5313 
0.5243 
0.5234 
0.5234 
0.5206 

+0.2088 
0.2386 
0.2421 
0.2423 
0.2525 

+70 
+  6 
+  7 
+75 
-  3 

+39 
-87 
-86 
+23 
-90 

74  Aquarii 

^1  Aquarii 

V  Aquarii 

24  Pisciom 

27  Pisciom 

6.0 
4.1 
5.3 
6.1 
5.1 

+3.13 
3.06 
3.04 
2.90 
2.88 

+15.6 
16.8 
16  J 

18.3 

18.7 

-12  10.8 
9  39.9 
8  18.3 

3  44.7 

4  8.7 

97  0  21.7 

11  32.3 

12  3.3 

98  6  lOiS 
9    4.0 

+11  58.6 

-  1  11.5 

-  0  41.2 

-  7    7.6 

-  4  lai 

+0.9101 
+1.1750 
-0.1134 
+0.0433 
+1.2600 

0.5202 
0.5180 
0.5180 
0.5164 
0.5165 

+0.2.J52 
0.2652 
0.2656 
0^4758 
0J2770 

+78 
+80 

+:« 

+46 
+86 

+  4 
+22 
-50 
-42 

+27 

*^  Pisciom 
B.A.C.8351 

44  Pisciom 
B.A.C.221 
B.A.C.274 

5.0 
8.0 
5.9 
5.9 
6.2 

+2.87 
2.87 
2.77 
2.69 
2.65 

+18.7 
18.7 
19.1 

18.9 
19.0 

-  3  37.1 

-  3  21.4 
+  1  21.1 

4  44.1 

5  54.7 

10  38.8 
10  45.4 
22  27.4 
99    9  48.8 
15  29.0 

-  2  47.2 

-  2  40.9 
+  8  d&)JS 

-  4  19.9 
+  1     9.8 

+1.1480 
+0.SH)69 
-0.7I3J> 
-1.0380 
-0.6757 

0.5166 
0.5166 
0.5180 
05201 
0.5222 

+0.2773 
0.2774 
0.2794 
0.2779 
0.2764 

+86 
+67 
+  8 
-12 
+10 

+19 
+  3 
-87 

-84 

73  Pisciom 
<;  Piscium 
88  Pisciom 
54  Ceti 

B.A.C.609 

5.9 
4.8 
62 
5.5 
6.0 

42.64 
2.61 
2.61 
2.49 
2.46 

+19.3 
190 
l9iS 

ia7 

18.4 

+  5    5.3 
7    0.9 
6  26.0 

10  31.1 

11  46  JQ 

17  67.4 
22  15.1 
22  44J2 
99  15  57.7 
19  56.6 

+  3  33.6 
+  7  43.2 
+  8  11.4 
+  0  51.6 
+  5  42i) 

+0.a'>35 
+0.0514 
+0.7823 
+I.I950 
+0.0333 

0.5229 
0.5244 
0.5248 
OJ^l 
0.5356 

+OJ2754 
0.2r34 

0.27:10 
0.2603 
02564 

+90 
+47 
+90 
+90 
+90 

+  1 

-40 
-3 
+27  i 
+  9 

l»  Arietia 
27  Arietia 
36  Arietia 
40  Arietia 
w  Arietia 

5.7 
6.3 
6.5 
63 
5.7 

+2.42 
2.36 
2.32 
2.31 
231 

+17.6 
16.7 
16.4 
16.2 
16.5 

+14  47.0 
17  14.1 
17  19.0 
17  50.6 
17    1.4 

31    2  11.1 
10  14.4 
16  11.8 
18    2.6 
18  23.2 

+10  44.7 
-5  28.5 
+  0  16.6 
+  2    3.5 
+  2  23.3 

-0.5562 
-1.0900 
+0iil89 
+0.1035 
+1.0140 

05392 
0.5448 
0.5488 
0.5504 
0.5513 

+0.2494 
0.2383 
0.2292 
0.2262 
Oi2257 

+16 
-18 

+57 
+50 
+90 

-70 
-73  i 
-26 
-31 
+19 

p*  Arietis 
^  Arietis 
p*  Arietia 

7.0 
6.0 
6.0 

+2.29 

2.29 

+2.29 

+16.3 

16.1 

+I6JI2 

+17  18.3 

17  54.2 

+17  :)6.1 

20  50.3 

21  13.1 
21  28.8 

+  4  45.2 
+  5    7.2 
+  5  22.3 

+1.2780 
+0.7525 
+1.1160 

0.5527 
0.5526 
0.5534 

+0J22I6 

0J22O9 

+0J2204 

+90 
+80 
+80 

+42 
+  3 
+27 

SEPTEMBER.                                                                            !| 

6  Arietia 
^  Arietia 
T*  Arietia 
^  Arietis 
65  Arietia 

40 
4.7 
5.0 
53 
6.0 

+2.24 
2i)4 
2.24 
2.23 
2MI 

+15.5 
15.0 
14.9 
14.9 
14.9 

+19  19.6 
20  39.2 
20  45.9 
20  41.6 
20  25.6 

1    4    0.0 
5  18.6 
8    3.1 

8  42J2 

9  24.5 

+11  39.5 
-1 1     4.8 

-  8  26.2 

-  7  48.6 
-7    7.9 

+0.7621 
-0.3166 
+0.1270 
+0.6685 
+0.7411 

0.5584 
0.5589 
0.5614 
0.5622 
0.5632 

+Oii064 
0.2069 
0J2002 
0.1991 
0.1974 

+89  +6| 
♦27  -50. 
+5i;.26i 
+90  +  1  ' 
+90+6 

B.  A.  C.  1066 
66  Arietia 
9  Tauri 
17  Tsari 
S3  Taori 

6.8 
6.0 
7.0 
4.3 
4.7 

+2.21 
2.20 
2.19 
2.16 
2.15 

+14.5 
14J2 
13.8 
13.3 
13.4 

+21  40.0 
22  26.3 

22  51.6 
2:1  46.8 

23  37.1 

9  26.8 
11     3.2 
14  35.5 

17  49.8 

18  25.6 

-  7    5.7 

-  5  32.8 
-2    8.4 
+  0  58.6 
+•1  33.0 

-0.5111 
-0.9779 
-0.7338 
-1.0750 
-0iM)46 

0.5632 
0Ji637 
0.5666 
0.5692 
0.5701 

+0.1974 
0.1940 
0.1863 
0.1788 
0.1776 

+17 
-12 
+  4 

-  1 

'-60 

f  Taari 

3J} 

+2.15 

+13.3 

+23  46.6 

18  53.8 

♦  2    0.1 

-0.880 

0J^70I 

+0.1765 

-6 

-66 
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ELEMENTS  FOE  THE  PREDICTION  OF  OG0ULTATION8. 

SEPTEMBER. 

Tbb  Staa's 

▲t  OoxjusonoH  nr  B.  ▲. 

LImlUiig 
PanOlaU. 

Name. 

Mag. 

Bed'na  from 
1883.0. 

▲pparent 

Waahingtom 
Meanl&e. 

Hour  Angle 

y 

s' 

If 

N. 

8. 

Aa 

Ai 

-3? 

B.A.C.1170 

6.3 

^2.14 

+13!5 

+23    5.7 

d    h   m 
1  19  15.7 

h   m 
+  2  21.2 

-0.1268 

0.5701 

+0.1756 

+3f 

B.A.C.1171 

7.0 

2.14 

13.1 

24     1.2 

19  18.5 

+  3  23.9 

-1.0570 

0.5701 

0.1756 

-18 

-66 

26  Tauri 

7.0 

2.14 

13.2 

23  31.9 

19  29.9 

+  2  34.8 

-0.5273 

0.5696 

0.1751 

+15 

-58 

27  Tauri 

4.0 

2.14 

13.1 

23  43.7 

19  35.0 

+  2  39.9 

-0.7115 

0.5709 

0.1748 

+  5 

-66 

28  Tauri 

6.2 

2.14 

13.1 

23  48.8 

19  35.5 

+  2  40.4 

-0.7979 

0.5709 

0.1748 

+  1 

-«6 

B.A.C.1189 

6.0 

^2.13 

+13.8 

+21  55.4 

19  55.3 

+  2  59.5 

+1.1790 

0.5709 

+0.1741 

+90 

+38 

33  Tauri 

6.3 

2.11 

13.3 

22  52.1 

22  48.6 

+  5  46.0 

+0.7112 

0.5731 

0.1670 

4JK) 

+  7 

B.A.C.1238 

6.3 

2.10 

13ii 

22  54.2 

9    0  22.5 

+  7  16.2 

+0.9342 

0.5738 

0.1631 

+90 

+21 

36  Tauri 

6.0 

2.09 

12.8 

23  48.8 

1  44.0 

+  8  34.6 

+0.2314 

0.5751 

0.1598 

+58 

-17 

X  Tauri 

5.7 

2.04 

11.7 

25  22.8 

8  57.0 

-  8  29.4 

-0.2702 

0.5803 

0.1408 

+29 

-41 

B.A.C.1347 

7.3 

^2.03 

+12.1 

+24    9.6 

9  20.0 

-  8    7.2 

+1.0200 

0.5803 

+0.1397 

+90 

429 

62  Tauri 

6.0 

2.02 

12.1 

24    3.3 

9  32.0 

-  7  55.7 

+1.1530 

0.5811 

0.1393 

+90 

+40 

W.iv,  1421 

6.0 

1.89 

9.4 

27  53.9 

3    3    7.6 

♦  8  57.3 

-0.7285 

0.5912 

0.0879 

+  2 

-62 

fi  Tauri 

2.0 

1.83 

8.6 

28  31i2 

9  22.9 

-  9    2,7 

-0.8702 

0.5944 

0.0681 

-  7 

-61 

136  Tauri 

6.3 

1.73 

7.9 

27  35.3 

19  31.9 

+  0  40.7 

+0.5985 

0J>971 

0.0352 

+88 

+14 

«c  AurigsB 

4.7 

+1.67 

+  6.5 

+29  32.3 

4    3  42.7 

+  8  30.9 

-1.1980 

0.5972 

+0.0081 

-38 

-60 

49  Auriga 

5.7 

1.59 

6J2 

28    6.3 

11     7.0 

-  8  23.5 

+0.2210 

0.5981 

-0.0165 

+58 

-  4 

53  AurigsB 

6.0 

1.57 

5.8 

29    4.6 

12  17.1 

-  7  16.3 

-0.7827 

0.5981 

0.0204 

-  2 

-61 

54  AurigsB 

6.0 

1.55 

5.9 

28  21.5 

12  44.0 

-  6  50.6 

-0.0641 

0.5978 

0.0219 

+40 

-19 

25  Geminorum 

6.5 

1.53 

6.0 

28  17.8 

13  24.2 

-  6  12.0 

-0.0202 

0.5978 

0.0241 

+43 

-17 

28  Geminorum 

6.0 

+1.53 

+  5.6 

+29    4.8 

14  39.7 

-  4  59.7 

-0.8453 

0.5975 

-0.0283 

-6 

-61 

W.  vi,  1666 

8.2 

1.45 

5.5 

26  59.7 

21  50.3 

+  1  53.8 

+0.9786 

0.5957 

0.0520 

+90 

+35 

47  Geminorum 

6.0 

1.42 

5.1 

27    2.0 

5    0  41.1 

+  4  36.5 

+0.7784 

0.5950 

0.0611 

+90 

+22 

53  Geminorum 

6.3 

1.42 

4.7 

28    5.1 

2  23.4 

+  6  14.6 

-0.3953 

0.5943 

0.0667 

+22 

-41 

59  Geminorum 

6.9 

1.38 

4.4 

27  50.8 

5  39.1 

+  9  22.2 

-0.3868 

0.5930 

0.0770 

+22 

-42 

I  Geminorum 

4.0 

+1.39 

+  4.3 

+28    0.7 

6    5.9 

+  9  47.9 

-0.5895 

0.5930 

-0.0784 

+11 

-54 

6'  Geminorum 

5.3 

1.37 

4.1 

28  20.4 

7  27.8 

+11    6.4 

-1.0320 

0.5923 

0.0826 

-19 

-62 

b^  Geminorum 

6.3 

1.37 

45 

28    8.3 

7  :J8.8 

+11  17.0 

-0.8431 

0.5923 

0.0831 

-  5 

-«2 

B.A.C.2472 

8.0 

1.37 

4.1 

28    8.0 

7  585 

+11  35.6 

-0.8650 

0.5921 

0.0841 

-  7 

-«2 

V  Geminorum 

4.3 

1.34 

4J2 

27    8.1 

9  59.8 

-10  27.8 

-0.0304 

0.5913 

0.0904 

+42 

-23 

e  Geminorum 

6.0 

+1.29 

+  4.2 

+26    2.4 

13    9.5 

-  7  25.8 

+0.7794 

0.5898 

-0.1001 

+90 

+18 

A  Geminorum 

5.0 

lJa7 

3.7 

27    2.6 

16  46.0 

-  3  58.0 

-0.6207 

0.5875 

0.1108 

+  9 

-68 

u^  Cancri 

6.0 

1.22 

3.7 

25  41.2 

19  40.7 

-  1  10.5 

+0.4214 

0.5856 

0.1193 

+71 

-  3 

tf3  Cancri 

6.3 

1.22 

3.7 

25  23.1 

19  59.8 

-  0  52.1 

+0.6905 

0.5856 

0.1203 

+90 

+11 

\(f^  Cancri 

6.8 

li20 

3.2 

26    9.6 

23  18.6 

+  2  18.7 

-0.5113 

0.5834 

0.1297 

+16 

-53 

Vr>  Cancri 

5.7 

+1.19 

+  3.3 

+25  50.0 

23  24.6 

+  2  24.5 

-0.1913 

0.5828 

-0.1300 

+33 

-35 

X  Cancri 

5.7 

1.14 

3.3 

24  21.5 

6    3  25.3 

+  6  15.7 

+0.7642 

0.5802 

0.1410 

+90 

+13 

v^  Cancri        muU. 

6.0 

1.13 

2.9 

24  53.1 

5  51.4 

+  8  36.1 

-0.1220 

0.5785 

0.1474 

+37 

-33 

V*  Cancri 

5.8 

1.13 

2.9 

24  30.0 

6  38.6 

+  9  21.4 

+0.1509 

0.5777 

0.1495 

+63 

-20 

v*  Cancri 

6.0 

1.11 

2.8 

24  26.5 

7  48.5 

+10  28.6 

+0.0356 

0.5772 

0.1526 

+46 

-26 

V*  Cancri 

5.7 

+1.11 

+  2.7 

+24  26.9 

8  24.5 

+11    3.2 

-0.0644 

0.5763 

-0.1541 

+41 

-31 

f  Cancri 

5.0 

0.98 

1.8 

22  28.7 

23  23.9 

+  1  28.6 

-0.6415 

0.5643 

0.1895 

+  9 

-66 

79  Cancri 

6.3 

0.98 

1.8 

22  25.8 

23  49.0 

+  1  52.7 

-0.6720 

0.5641 

0.1905 

+  8 

-67 

B.  AC.  3138 

6.3 

0.96 

1.7 

21  43.4 

7    1   12.5 

+  3  13.2 

-0.2179 

0.5633 

0.1935 

+32 

-43 

B.A.C.3206 

6.3 

0.91 

+  1.5 

+20  15.0 
NEW 

5  58.6 
MOOK. 

+  7  48.9 

+0.3410 

0.5595 

0.2032 

+64 

-16 

h  Virginia 

5i) 

+0.67 

-  8.1 

-  9  36.9 

19    8  24.5 

+  6  26.3 

+0.0681 

0.5040 

-0.2557 

+46 

-41 

Vkhus 

9  56.4 

12  10.8 

+10    6.0 

-0.5332 

0.4553 

0.2308 

+15 

-77 

86  Virginia 
B.A.C.4896 

5.9 

0.71 

9.0 

11  53.5 

15  11.2 

-10  58.8 

+0.8091 

0.5032 

0.2498 

+65 

-  2 

6.6 

0.97 

11.5 

17  20.9 

14    0  53.8 

-  2  16.1 

-1.0470 

0.51  a5 

0.2089 

-21 

-90 

10  Libra 

6.5. 

+0.97 

-11.6 

-17  55.1 

1     1.2 

-  2    8.8 

-0.4501 

0.5135 

-0.2087 

+13 

-72 

i  1  Libra 

5.0 

1.07 

12.2 

19  23.4 

11  11.3 

+  7  42.6 

-0.8845 

0.5170 

0.1928 

-13 

-90 

A 'Libra 

6.5 

1.08 

12.1 

19  14.8 

11  44.1 

+  8  14.4 

-1.1480 

0.5177 

0.1920 

-31 

-90 

B.A.C.02S4 

5.8 

1.35 

13.3 

23  39.7 

Iff    7  27.6 

+  3  20.8 

+0.2590 

0.5258 

0.1567 

+43 

-30 

19  Scorpii 

5.1 

1.55 

12.9 

23  54.9 

20    8.3 

-  8  23.1 

-15900 

0.5309 

0.1308 

-66 

-89 

a  Scorpii 

3.4 

+1^ 

-13.4 

-25  20.3 

20  22.0 

-  8    9.8 

+05523 

0.5314 

-0.1305 

+40 

-30 
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ELEMENTS  FOR  THE  PREDICTION  OP  O00ULTATION8. 

SEPTEMBER. 

Tus  SrrAB^B 

At  CosjUNcnoK  m  R.  A. 

Ltmltlng 
PanOleUl 

Name. 

ICag. 

1.4 

Bed*]it  frcm 
1880.0. 

Apparent 

Waahinffton 
Mean  Time. 

Hour  Ancle 
H 

Y 

x' 

y' 

N. 

S. 
-1 

Aa 

A8 

a  Scorpii 

♦1*62 

-13.5 

-2^  11.9 

d    h    m 
16    0  11.7 

h    m 
-4  97.6 

♦0.7199 

0.5325 

-0.1230 

46l 

95  Scorpii 

7.0 

1.75 

12.8 

95  90.2 

8  19.0 

♦  3  23.5 

-1.1550 

0.5357 

0.1042 

-40 

-90 

B.A.C.5800 

7.5 

1.97 

12.7 

26  51.6 

20  48.8 

-  8  31.9 

-0.5937 

0.5403 

0.0752 

-10 

-87 

A  Ophiuchi 

4.9 

1.97 

12.5 

26  26.9 

21  21.4 

-  8    0.4 

-1.0900 

0.5404 

0.0741 

-40 

-90 

B.A.C.5613 

6.8 

1.98 

12.5 

26  23.7 

21  45.2 

-  7  37.3 

-1.1790 

0.5408 

0.0730 

-48 

-90 

3a  Opbiachi 

6.7 

♦1.99 

.12.5 

-26  30.9 

22  22.3 

-  7    1.6 

-1.0900 

0.5411 

-0.0716 

-40 

-90 

43  Ophiuchi 

5.8 

9.05 

12.8 

28    2.5 

17    0  55.1 

-  4  33.9 

♦0.4241 

0.5417 

0.0655 

♦43 

-20 

3  Sagittarii     var. 

4.6 

2.24 

11.6 

27  47.6 

11  48.4 

♦  5  57.0 

-0.4183 

0.5444 

0.0385 

-  5 

-72 

fi.A.C.6197 

5.1 

9.40 

10.7 

28  28.3 

20  56.7 

-  9  13.7 

♦0.0847 

0.5461 

-0.0155 

♦20 

-39 

r  Sagittarii 

3.6 

2.78 

6.7 

27  49.7 

18  23    4.9 

-  8    0.3 

-0.1538 

0.5474 

♦0.0515 

♦11 

-54 

B.A.C.6698 

5.9 

♦2.91 

-  5.5 

-28    4.4 

19   6  53.0 

-  0  28.4 

♦0.5937 

0.5466 

♦0.0711 

♦54 

-11 

B.A.C.6666 

5.8 

2.91 

4Jb 

27  12.3 

9  17.7 

♦  1  51.2 

-0.1789 

0.5464 

0.0772 

♦12 

-55 

w  Sagittarii 

5.1 

3.04 

2.4 

26  35.0 

20  56.0 

-10  54.6 

♦Oii053 

0.5445 

0.1056 

♦35 

-33 

6  Sagittarii 

4.6 

3.07 

2.6 

27  27.2 

21  25.5 

-10  26.1 

♦li2O70 

0.5444 

0.1069 

♦63 

♦36 

A  Sagittarii 

5.3 

3.05 

-  2.1 

26  99.1 

22  20.9 

-  9  32.5 

-0.9508 

0.5441 

0.1090 

♦37 

-30 

B.A,C.7077 

6.4 

♦3.19 

♦  1.0 

-25  18.3 

99  13  47.1 

♦  5  92.1 

♦0.9947 

0.5399 

♦0.1445 

465 

♦  9 

B.A  0.7237 

6.9 

3.25 

3.1 

24  11.0 

23    5.0 

-  9  38.7 

♦1.1460 

0.5371 

0.1646 

♦66 

♦26 

X  Capricorni 
27  Capricorni 

5.4 

3.24 

5.1 

21  37.3 

91    6  22.1 

-  2  36.1 

-0.3638 

0.5348 

0.1793 

♦13 

-^ 

6.5 

3.24 

5.0 

20  59.1 

6  50.1 

-9    9.0 

-0.961)8 

0.5344 

0.1802 

-19 

-90 

^  Capricorni 

5.5 

3ii6 

5.9 

21     5.7 

9  41.4 

♦  0  36.7 

-0.3221 

0.5335 

0.1858 

♦16 

-63 

33  Capricorni 

5.7 

♦3.30 

♦  6.5 

-21  18.3 

13  42.3 

♦  4  99.6 

♦0.6643 

0.5323 

♦0.1934 

♦68 

-  8 

35  Capricorni 

6.2 

331 

6.7 

21  39.4 

15    9.7 

♦  5  54.9 

♦1.3240 

0.5318 

0.1961 

♦68 

♦46 

37  Capricorni 

6.0 

3.31 

7.5 

20  33.6 

18  47.1 

♦  9  94.6 

♦0.8710 

0.5306 

0J2025 

♦69 

♦  4! 

38  Capricorni 

6.9 

3.32 

7.5 

20  43.5 

18  4BB 

♦  9  96.9 

♦1.0520 

0.5306 

OJHOitr 

♦69 

♦16 

e  Capricorni 

4.7 

3.30 

8.1 

19  56.6 

19  51.0 

♦10  26.4 

♦0.4289 

0.5301 

0.2045 

♦57 

-23 

ff  Capricorni 

5.0 

♦3.30 

♦  8.7 

-19  21.1 

22  30.5 

-10  59.3 

♦0.3466 

0.5294 

♦OiWOO 

♦54 

-26' 

B.  A.  C.  7550 

6.3 

3.32 

8.6 

20    6.4 

22  46.5 

-10  43.8 

♦1ii090 

0.5293 

0J2095 

♦70 

429 

50  Aquarii 

6.1 

3.26 

13.0 

14    4.1 

m  18  45.6 

♦  8  37.1 

-0.6963 

0.5237 

0.2401 

♦  3 

-90, 

B.  A.  C.  7835 

6.5 

3J26 

13.5 

13  27.6 

21  29.0 

♦11  15.4 

-0.6778 

0.6233 

0iS435 

♦  5 

-90 

.  56  Aquarii 

6.3 

3.30 

13J2 

15    7.8 

21  36.4 

♦11  22.5 

♦1.1120 

0.5233 

0iS435 

♦75 

♦18 

70  Aquarii 

6i2 

♦3.23 

♦15iS 

-11     7.0 

93    6  35.1 

-  3  55.6 

-0.8704 

0.5914 

♦0J2438 

-  4 

-90 

74  Aquarii 

6.0 

3.25 

15.4 

12  10.8 

9    IM 

-  1  33.4 

♦0.8712 

0.5911 

0.2571 

♦78 

♦  2. 

^  Aquarii 

4.1 

3iM 

l7J!i 

9  39.9 

20    6.9 

♦  9  11.0 

♦1.1500 

0.5199 

0.9675 

♦80 

♦90' 

r  Aquarii 
94  Pitcium 

5.3 

3.21 

17.4 

8  18.3 

20  37.1 

♦  9  40.3 

-0.1319 

0.5901 

0.2681 

♦36 

-51 

6.1 

3.16 

19.7 

3  44.7 

94  14  31.0 

♦  3    1.0 

♦0.0533 

0.5902 

0J2793 

♦47 

-42 

97  Piscium 

6.1 

♦3.17 

♦20.0 

-  4    8.7 

17  22.1 

♦  5  46.8 

♦1.2630 

0.5205 

♦0.9805 

♦86 

♦28 

29  Piscium 

5.0 

3.17 

20.1 

3  37.1 

18  55.4 

♦  7  17.2 

♦1.1570 

0.5207 

0J2811 

♦86 

♦20 

B.  AC.  8351 

8.0 

3.17 

20.1 

-  3  21.4 

19     1.8 

♦  7  23.3 

♦0.9164 

0.5207 

0.281 1 

♦87 

♦  4 

44  Pitcium 

5.9 

3.11 

21.1 

♦  1  21.1 

9a    6  31.5 

-  5  28.4 

-0.6726 

0.5230 

0.2832 

♦10 

-88 

B.  A.  C.  291 

r 

5.9 

3.08 

21.7 

4  44.2 

17  39.1 

♦  5  18.2 

-0.9792 

0.5262 

0J2826 

-  8 

-83, 

B.A.C.974 

6i2 

♦3.08 

♦21.8 

♦  5  54.8 

23  11.8 

♦10  40.3 

-0.6160 

0.5281 

♦Oi2809 

♦13 

-81 

73  Pitcium 

5.9 

3.08 

22.0 

5    5.4 

96    1  36.9 

-10  59.2 

♦0.9020 

0.5293 

0iJ799 

♦90 

♦  4 

(  Pitcium 

4.8 

3.07 

21.8 

7    1.0 

5  48.6 

-  6  55.6 

♦0.1118 

0.5311 

0.2780 

♦50 

-37 

88  Pitcium 

6.9 

3.07 

21.9 

6  26.1 

6  17.0 

-  6  28.2 

♦0.8347 

0.5311 

0.2778 

♦00 

0 

54  Cett 

5.5 

3.03 

21.6 

10  31.2 

23    5.5 

♦  9  47.0 

♦1.2620 

0JS401 

0J«>49 

♦90 

♦33 

B.  A.  C*  dU9 

6.0 

♦3.03 

♦91.5 

♦11  46.9 

97    2  58.4 

-10  28.0 

♦1.0060 

0.5428 

♦Oi2608 

♦90 

♦131 

19  Arietit 

6.7 

3.03 

21.1 

14  47.0 

9    3.6 

-  4  35.3 

-0.4592 

0.5469 

0J2535 

♦20 

-64 

27  Arietit 

6.3 

3.03 

90.4 

17  14.1 

16  54.9 

♦  2  59.5 

-0.9826 

0.5522 

0.2424 

-10 

-73; 

36  ArieUt 

6.5 

9.99 

90.0 

17  19.0 

22  43.7 

♦  8  36.0 

♦0.3172 

0.5565 

0.2329 

♦63 

-21  1 

40  Arietit 

6.3 

2.99 

19.8 

17  50.6 

98    0  31.8 

♦10  20.2 

♦0:2031 

0.5.581 

0.2299 

♦56 

-26 

ir  Arietit 

5.7 

♦2.99 

♦19.9 

♦17     1.4 

0  51.6 

♦to  39.2 

♦1.1060 

0.5581 

♦0.2294 

♦90 

♦25 

p^  Arietit 

6.0 

2.99 

19.6 

17  54.2 

3  37.8 

-10  40.6 

♦0.8489 

0.5603 

0.2244 

♦90 

♦  9 

p*  Arietit 

6.0 

2.99 

19.7 

17  36.1 

3  53i2 

-10  25.8 

♦1.2100 

0.5604 

0.2240 

♦90 

♦35 

6  Arietit 

4.0 

2.98 

18.8 

19  19.6 

10  15.3 

-  4  17.7 

♦0.8586 

0.564::j 

0.2114 

♦90 

♦11 

^  Arietit 

4.7 

2.98 

18.4 

20  39i2 

11  32  J2 

-  3    3.7 

-OJ2063 

0.5663 

0.2089 

♦33 

-44 

r*  Arietit 

5.0 

42.98 

♦18.2 

♦90  46.0 

14  13.2 

-  0  28.7 .  40.2331 

0.5683  ^0^2032 

♦58  -21 
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ELEMENTS  FOR  THE  PRBDIOTION  OF  O00ULTATION8. 


SEPTEMBER. 


Ths  STAB*8 


▲t  CoicjURcnoH  w  B.  ▲. 


LimltbiE 


Kame. 


r*  Arietia 

65  ArietiB 

B.  A.C.  1055 

66  Arietia 
9  Taari 

g  Pleiadum 
17  Tauri 
20  Tauri 

22  Tauri 

23  Tauri 

tf  Tauri 
B.  A.  0.1170 
B.  A.C.  1171 

26  Tauri 

27  Taari 

28  Taori 
33  Tauri 

B.  A.C.  1238 

36  Tauri 
X  Tauri 

B.  A. C.I 347 
W.  iy,  1421 
22  Auriga 
^  Tauri 

B.  A.C.  1772 


Red*iis  from 

Mag. 
5.3 

18B3.0. 

Aa 

Aa 

42*97 

418.2 

6.0 

2.96 

18.2 

6.8 

2.07 

17.8 

6.0 

2.98 

17.6 

7.0 

2.96 

17.0 

63 

+2.JW 

416.5 

4.3 

2.97 

16.5 

5.0 

2.96 

16.4 

7.0 

2.96 

16.3 

4.7 

2.96 

16.5 

3.0 

42.96 

416.4 

6.3 

2.95 

16.4 

7.8 

2.96 

162 

7.0 

2.96 

16.3 

4.0 

2.96 

16.3 

6ii 

♦2.96 

416.2 

6.3 

2.93 

16.1 

6.3 

2.93 

16.0 

6.0 

2.92 

15.5 

5.7 

2.91 

14.2 

7.3 

42.88 

414.5 

6.0 

2.81 

10.9 

7.0 

2.79 

9.9 

2.0 

277 

9.6 

6.3 

2.75 

8.7 

▲ppmreu 
DeolliiAtic 


Mean  Tune. 


420 
20 
21 
22 
22 

423 
23 
24 
24 
23 


21.8 
25.7 
40.1 
26.4 
51.7 

57.4 
46.9 
2.3 
11.9 
37.2 


d     h    m 
98  14  51.5 

15  31.9 

15  35.0 

17    9.4 

20  37.3 


23 

23 

99    0 

0 
0 


45.8 
47.7 
10.4 
15.6 
22.8 


423  46.7 

23  5.8 

24  1.3 
23  32.0 
23  43.9 

423  48.9 
22  52.2 

22  54.3 

23  48.9 

25  22.8 

424  9.6 

27  53.9 

28  50.5 

28  31i2 

29  9.3 


0  50.6 

1  12.0 
1  14.7 
1  25.9 
1  30.9 


I 

4 

6 

7 

14 


31/1 
40.9 
13.1 
33.1 
39.2 


15     1.7 
8  36.3 

13  42.9 

14  48.6 
19  39.5 


Hour  Angle 


4 
4 
4 
4 
4 


h 
0 


m 
8.1 
0  46.9 
0  49.9 
2  20.8 
5  40.8 


4  8 
4  8 
4  9 
49 
4  9 


42.1 

43.9 

5.6 

10.6 

17.6 


4  9  44.3 
4lO  4.9 
4lO  7.5 
4lO  18.3 
4lO  2:^.1 


4lO 
-10 

-  9 

-  7 

-  0 

-  0 

-  7 

-  2 

-  1 
4  2 


23.6 
34.3 

5.8 
48.9 

59.8 

38.1 
46.6 

52.8 
49.8 
48.9 


40.7679 
40.8381 
-0.3973 
-0.8634 
-0.6186 

-1.1390 
-0.9554 
-1.1470 
-1.2900 
-0.6890 

-0.7643 
-0.0151 
-0.9:J87 
-0.4140 
-0.5984 

-0.6806 
40.8181 
41.0380 
40.3402 
-0.1543 

41.1270 
-0.6132 
-1.1530 
-0.7534 
-1.1000 


0.5687 
0.5693 
0.5693 
0.5701 
0.5729 

0.5750 
0.5750 
0.5750 
0.5753 
0.5758 

0.5759 
0.5759 
0.5759 
0.5766 
0.5766 

0.5766 
0.5786 
0.5794 
0.5806 
0.5851 

0.5852 
0.5940 
0.5957 
0.5961 
0.5969 


N. 


40.2018 
0.2003 
0.2002 
0.196^ 
0.1888 

40.1813 
0.1812 
0.1804 
0.1801 
0.1799 

40.1786 
0.1778 
0.1777 
0.177-^ 
0.1770 


490 
490 
423 
-  4 
4lO 

-25 
-II 
-26 
-44 

46 

4  2 

443 
-10 
422 

4l2 


40.1770 

4  7 

-6.^ 

0.1690 

490 

4l4 

0.1651 

490 

428 

0.1615 

465 

-11 

0.1422 

436 

-34 

40.1413 

4iK) 

437 

0.0883 

4lO 

-56 

0.0720 

-31 

-61 

0.0684 

4    1 

-61 

0.0525 

-26 

-61 

4  7 
4ll 

-53 

-*8 
-64 

-66 
-66 
-66 
-66 
-66 

-66 

-31' 

-64 

-52 

-62 


OCTOBER. 


136  Tauri 
k  Aurigai 
49  Auriga 

53  Auriga 

54  Auriga 

25  Geminorum 
28  GemiDorum 
W.Ti,  1656 
47  Gemioomm 

53  Geminorum 

59  Geminorum 

t  Geminorum 

6>  Geminorum 

^s  Geminorum 

B.  A.  C.  2472 
V  Geminorum 
e  Geminorum 
0  Geminorum 
tf>  Cancri 

w*  Cancri 
^1  Cancri 
^  Cancri 
A  Cancri 
v>  Cancri        wmli, 

V*  Cancri 
V*  Cancri 
V*  Cancri 
(  Cancri 
79  Cancri 

B.A.C.3138 


5.3 

42i>8 

4  82 

4.7 

2.62 

6.5 

5.7 

2.50 

5.7 

6.0 

2.50 

5.1. 

6.0 

42.48 

4  5.2 

6.5 

2.47 

5.2 

6.0 

2.48 

4.8 

8^ 

2.34 

4.3 

6.0 

2.31 

3.7 

6.3. 

42.31 

4  3.2 

6.9 

2J27 

2.7 

4.0 

2i26 

2.5 

5.3 

2.25 

2.3 

6.3 

2.25 

2.4 

8.0 

42.25 

4  2.3 

4.3 

2J20 

2.3 

6.0 

2.13 

2.0 

5.0 

2.10 

IJii 

6.0 

2.04 

lis 

6.3 

42.03 

4  1.2 

GJb 

2.01 

0.5 

6.7 

2.00 

0.6 

5.7 

1.92 

4  0.5 

6.0 

1.91 

-  0.1 

5.8 

41.88 

0.0 

6.0 

1.87 

-  0.1 

6.7 

1.87 

0.2 

6.0 

1.64 

1.6 

6.3 

1.64 

1.6 

6.3 

41.62 

-  1.6 

427  35.3 
29  32.3 

28  6.4 

29  4.6 


428 
28 
29 
26 
27 


21.5 
17.8 

4.8 
59.7 

2.0 


428    5.1 

27  50.7 

28  0.6 
28  20.3 
28    8.2 

428    7.9 
27    8.0 

26  2.3 

27  2.5 
25  41.1 


425 
26 
25 
24 
24 

424 
24 
24 
22 
22 


2:10 

9.5 
49.9 
21.5 
53.1 

30.0 
26.0 
26.9 
28.7 
25.8 


421  43.4 


1    0  54.8 
9    5.0 

16  30.1 

17  40.5 

18  7.6 
18  47.9 
20    3.7 

9    3  17.0 

6  9.1 

7  52.3 
11     9.8 

11  36.9 

12  59.7 

13  lOi) 

13  30.4 
15  33.4 
18  45.4 
22  24.7 
3    1  21.9 


1 
5 
5 
9 
11 


41.3 

3.1 

9.3 

13.8 

42.5 


12  30.5 

13  41.7 
18.3 
35.1 

0.7 


14 
5 
6 


7  26.0 


4  7  51.0 

-  8  19.5 

-  1  13.1 

-  0  5.6 

4  0  20.4 
4  0  59.0 
4  2  11.6 
4  9  6.9 
4ll  51.9 

-10  29.2 

-  7  19.7 

-  6  53.7 

-  5  34.3 

-  5  23.7 


4 
4 


5 
3 
0 
3 
6 


4.8 

6.8 

2.4 

28.0 

18.1 


4  6  36.8 
4  9  50.6 
4  9  56.6 
-10  8.4 
-  7  45.3 


4 
4 


6 
5 
5 
9 
9 


59.2 
50.7 
19.6 
27.3 
51.9 


4ll   14.2 


40.7106 

0.5973 

40.0352 

-1.0860 

0.5973 

40.0079 

40.3311 

0.5962 

-0.0169 

-0.6757 

0.5960 

0.0208 

40.0439 

0.5960 

-0.0221 

40.0912 

0.5960 

0.0245 

-0.7370 

0.51>57 

0.0286 

41.0860 

0.5932 

0.0520 

40.8880 

0.5919 

0.0612 

-0.2916 

0.5909 

-0.0666 

-0.2850 

0J>895 

0.0768 

-0.4885 

0.5887 

0.0784 

-0.9333 

0.5886 

0.0824 

-0.7433 

0.5883 

0.0824 

-0.7654 

0.5878 

-0.0842 

40.0713 

0.5866 

0.0904 

40.8839 

0.5848 

0.0998 

-0.5240 

0.5820 

0.1104 

40.5225 

0.5799 

0.1189 

40.7918 

0.5799 

-0.1197 

-0.4175 

0.5776 

0.1290 

-0.0971 

0.5776 

0.1291 

40.8612 

0.5746 

0.1403 

-0.0324 

0i>724 

0.1467 

40.2442 

0.5715 

-0.1486 

40.1248 

05707 

0.1517 

40.0239 

0.5707 

0.15.31 

-0.5645 

0.5574 

0.18r3 

-0.5955 

0.5574 

0.1889 

-0.1408 

0.6556 

-0.1918 

490 
-25 
465 
4  5 

447 

450 

4  2 

490 
490 

428 
428 
4l7 
-12 
4  2 

0 
448 
490 
416 
480 

490 

421 

439 
490 
442 

459 
452 
446 
4l4 
4l2 

436 


42t) 

-6i) 
4  2, 
-57 

-i:5 

-II 

-6i 

442 
428 

-:i5, 
-;«> 

-48 
-62 
-62 

-62 
-18 
424 
-52 
4  2 

+17 
-48. 
-30 
4l9 

-15' 

-211 

-27 

-62 

-63 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOOLTATIONS. 

OCTOBER. 

TUS  QtAU^B 

At  CoHJUHcnoK  ni  B.  A. 

UmRiofC 

PaiaUftlA. 

Name. 

Hag. 

6.3 
3.3 
6.0 
7.2 
5.7 

Bed*ns  from 
I8i».0. 

Apparent 
DeeOnation. 

WaahiaKton 
Mean  Time. 

Hoar  Angle 
H 

Y 

z' 

^ 

N. 

s. 

o 
-12 

-7:i 

-65 

-74 

-75 

Aa 

Ai 

B.  A.  C.  3206 
ff  Leonis 
42  Leonis 

B.A.C.3579 
t  Leonis 

+1.55 
1.32 
1.24 
1.20 
1.18 

-  1.7 
2,9 
3.2 
3.3 
3.3 

+20  IS'.O 
17  17.1 
15  30.8 
14  53.3 
14  21.1 

d    h    m 

4  12  18.2 

*    7  33.5 

14  2:3.2 

17  42.7 

19  20.0 

h    m 

-  8     4.0 

+10  31.6 

-  6  52.2 

-  3  39.1 

-  2    4.9 

+0.4195 
-0.7076 
-0.4rt90 
-0.6510 

-0.b:«9 

0.5526 
0  5:)63 
0.5310 
0.5289 
0.5283 

-0.2014 
0.2329 
0.2418 
0.2457 
0.2475 

+7.? 
+  7 
+19 
+10 
0 

1  Leonis 
B.  A.  C.  3837 
B.  A.  C.  4039 
Mams 

5.3 
6.3 
7.5 

+1.08 
0.98 
0.82 

-  3.6 
4i2 
5.2 

+1 1     6.6 

8  38.7 

+  4     4.6 

-  0  48.9 

•    3  38.1 
15  57.5 

7  14  39.4 

8  3  I4J) 

+  5  57.4 

-  6    61 

-  8    4.6 
+  4    8.6 

+0.8030 
+0.1750 
-1.1470 
+0.6024 

0.5223 
0  5157 
0.5067 
0.4778 

-0.2557 
0.2651 
0.2734 
0.2618 

+.00 
♦54 
-19 
482 

+  I 
-33 
-86 
-14 

Mkrcdry 
B.  A.  C.  4896 
10  LibrB 
ii  Librs 
i*  LibrB 

6.6 

6.5 
5.0 
6.5 

+0.79 
0.79 
0.86 

0.86 

-10.4 
10.5 
11.0 
11.0 

NEW 
-12  53.8 
17  20.9 
17  55.1 
19  23.4 
19  14.8 

MOON. 

10  9  14.5 

11  9    2.8 

9  10.5 
19  17.5 
19  50i2 

+  8  35.1 
+  7  40.7 
+  7  48i2 

-  6  23.4 

-  5  51.7 

-0.5351 
-1.0900 
-0.4957 
-0.9319 
-1.1960 

0.4444 
0.5153 
0.5154 
0.5194 
0.5200 

-0.2116 
0.2101 
0.2099 
0.1941 
0.1932 

+13 
-24 
+11 
-15 
-36 

-78 
-90 
-75 
-!K) 
-90 

B.  A.  C.  5254 

a  Scorpii 

a  Scorpii 

25  Scorpii 

B.A.C.5800 

5.8 
3.4 
1.4 
7.0 
75 

+1.04 
1.19 
1.24 
1.35 
1.53 

-12.0 
12.3 
12.5 
12.1 
11.9 

-23  39.7 

25  20.3 

26  11.9 

25  20ii 

26  51.6 

19  15  27.7 

13  4  18.7 
b    7.8 

16  13.5 

14  4  42.2 

-10  51.4 
+  1  34.6 
+  5  16.3 
-10  54.2 
+  1     9.2 

+0.2058 
+0.1 9H9 
+06653 
-1.2110 
-0.6483 

0.5283 
0.53:)0 
0.5344 
0.5373 
0.5412 

-0  1576 
0.1317 
0.1224 
0.1048 
0.0754 

+40 
+37 
+62 

-48 
-12 

-33 
-33 
-  7 
-86 

-90 

A  Ophiacfai 

B.A.C.5813 
38  Opfaiaohi 
43  Opfaiuchi 
3  Sagittarii     var. 

4.9 
6.8 
6.7 
5.8 
4.6 

+1.54 
1.54 
1.55 
1.60 
1.77 

-11.7 
11.7 
11.6 
11.5 
11.1 

-26  26.9 
26  23.7 

26  30.9 
28    2.5 

27  47.6 

5  14.7 

5  38.6 

6  15.6 
8  48.5 

19  42.7 

+  1  40.6 
+  2    3.8 
+  2  39.5 
+  5    7.2 
-  8  21.0 

-1.1450 

-i.2;mo 

-1.1450 
+0.3713 
-0.4711 

0.5413 
0.5414 
0.5416 
0.5421 
0.5444 

-0.0741 
0.0731 
0.0717 
0.0654 
0.0384 

-45 
-54 
-45 
+40 
-  7 

-90 
-81 
-90 
-23 
-76 

B.A.C.6I27 
r  Sagittarii 
B.  A.  C.  6628 

D.  A,  ly.  OOOO 

u  Sagittarii 

5.1 
3.6 
5.9 
6.8 
5.1 

+1.90 
2.30 
2.42 
2.44 
2.59 

-10.5 
7.3 
6.3 
5.7 
3.7 

-28  28.3 

27  49.7 

28  4.4 
27  12.3 
26  35.1 

Iff    4  52.9 

16  7  12.7 
15    6.0 
17  32.4 

17  5  20.2 

+  0  30.2 
+  1  55.2 
+  9  32.4 
+11  53.7 
-  0  42.5 

+0.0332 
-0.2024 
+0.5489 
-0.2277 
+0.1646 

0.5453 
0.5443 
0.5431 
0.5425 
0.5396 

-0.0153 

+0.0514 

0.070J) 

0.0764 

0.1051 

+17 

+  8 
+51 
+10 
+32 

-42 
-57 
-13 
-58 
-35 

6  Sagittarii 
A  Sagittarii 
B.  A.  C.  7077 
B.  A.  C.  7237 

X  Capricomi 

4.6 
5.3 
6.4 

6.9 
5.4 

+2.62 
2.61 
2.79 

2.87 
2.89 

-  3.9 
3.5 

-  0.7 
+  1.3 

3.3 

-27  27.3 
26  29.2 
25  18.3 
24  11.0 
21  37.3 

5  50.1 

6  46.3 
22  27.1 

18    7  54.6 
15  19.3 

-  0  13.6 
+  0  40.7 

-  8  10.0 
+  0  58.8 
+  8    9.1 

+1.1720 
+0.2103 
+0.8908 
+1.1150 
-0.4005 

0.5393 
0.5391 
0.5342 
0.5310 
0.5289 

+0.1061 
0.1082 
0.1434- 
0.162J): 
0.1773 

463 

+;i5 

465 

i466 

+12 

+32! 
-321 
+  7 

+23' 

-69 

27  Capricomi 
^  Capricomi 
33  Capricomi 
35  Capricomi 
37  Capricomi 

6.5 
5.5 
5.7 
6.2 
6.0 

+2iW 
2.91 
2.97 
2.98 
3.00 

+  3.7 
4.1 
4.6 
4.7 
5.7 

-20  59.1 
21     5.7 
21   18.3 
21  39.4 
20  33.6 

15  47.8 

18  42.2 

22  47.4 

19    0  16.3 

3  57.5 

+  8  36.6 
+11  25.4 

-  8  37.3 

-  7  11.3 

-  3  37.1 

-1.0070 
-0.3584 
+0.6345 
+1.2980 
+0.8461 

0.5283 
0.5273 
0.5264 
0.5259 

0.5248 

+0.1785 
0.1840 
0.1916 
0.1941 
0J1J005 

-2:J 
+14 
+67 
468 
469 

-90 
-66 
-10 
+42 
+  2 

38  Caprieorni 
e  Caprieorni 
K  Capricomi 
B.A.C.7550 

50  Aquarii 

6.9 
4.7 
5.0 
6.3 
6.1 

+3.00 
2.99 
3.01 
3.03 
3.05 

+  5.6 

6.2 

6i^ 

6i» 

11.4 

-20  43.5 
19  56.6 

19  21.1 

20  6.4 
14    4.1 

3  59.3 
5    2.5 

7  44.9 

8  VSi 
96    4  19.8 

-  3  35.4 

-  2  34.2 
+  0    3.1 
+  0  18.9 

-  4    0.7 

+1.0290 
+0.3996 
+0.3184 
+1.1840 
-0.7246 

0.5248 
0.5244 
0.5235 
0.5236 
0.5189 

+0.2005 
0.2024 
0J207I 
0.2074 
0.2379 

468 
'+55 
+52 
+70 
+  2 

+15 
-23 
-27 
+27 
-90 

B.  A.  C.  7835 

56  Aquarii 

70  Aquarii 

74  Aqaarii 

^i  Aquarii 

6.5 

6.3 
6i2 
6.0 
4.1 

+3.06 
3.10 
3.08 
3.11 
3.15 

+11.9 
11.5 
13.9 
14.1 

16.0 

-13  27.6 
15    7.8 

11  7.0 

12  10.9 
9  39i) 

7    5.6 

7  13.0 

16  19.0 

18  47.5 

91    5  59.3 

-  1  20.0 

-  1  12.0 
+  7  36.3 
+10    0.3 

-  3    8.6 

-0.7057 
+1.0910 
-0.8945 
+0.8565 
+1.1340 

0.5189 
0.5182 
0.5171 
0.5169 
0.5166 

+0.2415 
OJ2415 
0.2525 1 
0.2554 1 
0^9663 

+Oi2667 
0.2788 
OJ28O0 
0.2807 
0.2807 

+  3 

+75 
-6 

+78 

+80 

-90 
+17 
-90 
+  1 

+18 

y  Aquarii 

24  PiBcium 

27  Piscinm 

29  Piaciom 

B.  A.C.8351 

5.3 
6.1 
5.1 
&JQ 

8.0 

+3.13 
3.17 
3.18 
3.19 
3.19 

+164 
19.4 
19.6 
19.9 
19.9 

-  8  18.3 

3  44.7 

4  8.7 
3  37.1 

-  3  21.4 

6  29.8 
99    0  29.6 

3  21.0 

4  54.3 

5  0.8 

-  2  39.0 

-  9  12.3 
.  6  26.2 

-  4  55.8 

-  4  49.6 

-0.1478 
+0.0413 
+liJ490 
+1.1440 
+0.9044 

0.5166 
0.5187 
0.5192 
0JS196 
0.5196 

+36 
+46 

486 
486 
487 

-52 
-42 

+27 

+19 
+  3 

44  Piaeiom 

6.9 

+3J20 

+21.5 

+  1  21.1 

16  29.4 

+  6  17.6 

-0.6790 

0J6234 

+0i»37 

+10 

-88 
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ELEMENTS  FOR  THE  PBEDIOTION  OF  OOOULTATIONS. 

OCTOBER. 

Tbb  Stab's 

At  OoKJUHtfHoa  n  B.  A. 

TJmitlBg 
Panllela. 

Name. 

Hag. 

Bed*xis  ftom 
1888.0. 

Apparent 
TYaaIiti  aM  nn 

Wsahlnffton 
Mean  Time. 

Hour  Angle 

Y 

x' 

y' 

N. 

8. 

JsS 

-80 

+  3 

-37 

0 

Aa 

Aft 

B.A.C.221 
B.A.C.274 

73  Piscinm 
C  Piscinm 

68  Piscinm 

5.9 
6.2 
5.9 
4.8 
6J2 

+3*23 
3.25 
3.27 
3.28 
3.29 

+22!5 
22.9 
22.9 
23  J2 
23.1 

+  4  44.2 

5  54.8 

5  5.4 
7    1.0 

6  26.1 

d    h   m 
93    3  33.0 

9    2.6 

11  26.1 

15  34.7 

16  2.8 

h   m 

-  6  59.8 

-  1  40.9 
+  0  38.0 
+  4  38.5 
♦  5    5.7 

-0.9813 
-0.6141 
+0.8896 
+0.1076 
+0.8233 

0.5281 
0.5306 
0.5323 
0.5344 
0.5344 

+0.2834 
0.2823 
Oi2815 
0i2798 
0.2780 

+13 

+90 
+50 
490 

B.A.C.609 
19  Arietis 
27  Arietis 
36  Arietis 
40  Arietis 

6.0 
5.7 
6.3 
6.5 
6.3 

+3.37 
3.39 
3.44 
3.47 
3.48 

+23.2 
23i2 
22.7 
22.3 
22.1 

+11  46.9 
14  47.1 
17  UM 
17  19.1 
17  50.7 

34  12  22.8 
18  20.0 

M    1  59.9 
7  39.6 
9  24.8 

+  0  44.4 
+  6  29.1 
-10    7.5 

-  4  40.2 

-  2  58.9 

+0.9931 
-0.4591 
-0.9757 
+0.3099 
+0.1972 

0.5492 
0.5531 
0.5594 
0.5648 
0.5666 

+0.2636 
0.2564 
0.2456 
0.2362 
0.2333 

+90 
+20 
-  9 
+62 
+55 

+13 
-«4 

-73 
-21 
-26 

v  Arietis 
fp  Arietis 
p^  Arietis 
6  Arietis 
C  Arietis 

5.7 

6.0 
6.0 
4.0 
4.7 

+3.48 
3.4f» 
3.49 
3.52 
3.53 

+22.2 
21.9 
21.9 
21.4 

20.9 

+17    1.5 
17  54.3 
17  36.2 

19  19.7 

20  39.2 

9  44.4 
12  25.7 

12  40.6 
18  51.8 
20    6.4 

-  2  40.0 

-  0    4.8 
+  0    9.6 
+  6    6.6 
+  7  18.3 

+1.0880 
+0.8328 
+1.1890 
+0.8433 
-0.2067 

0.5666 
0.5692 
0.5692 
0.5741 
0.5749 

+0.2326 
0.2278 
0.2273 
0.2148 
0.2121 

+90 
+90 
+90 
+90 
+33 

+24 
+  8 
+33 

+11 
-44 

r^  Arietis 
r«  Arietis 

65  Arietis 

B.  A.  C.  1055 

66  Arietis 

5.0 
5.3 
6.0 
6.8 
6.6 

+3.55 
3.54 
3.54 
3.56 
3.57 

+20.5 
20.5 
20.5 
20.4 
20.0 

+20  46.0 
20  21.7 

20  25.7 

21  40.1 

22  26.4 

22  42.6 

23  19.7 
23  59.8 

96    0    1.9 
1  33.5 

+  9  48.6 
+10  24.2 
+11     2.7 
+11     4.7 
-11  27.3 

+0.2265 
+0.7554 
+0.8249 
-0.3968 
-0.8543 

0Ji776 
0.5777 
0.5786 
0.5786 
0.5801 

+0.2065 
0.2051 
0.2038 
0^2034 
0.1999 

+58 
+90 
+90 
+23 
-  3 

-22 

+  6 
+10 
-53 
-68 

9  Tauri 

g  Pleiadum 
17  Tauri 
20  Tauri 
22  Tauri 

7.0 
6.3 
4.3 
5.0 
7.0 

+3.60 
3.62 
3.62 
3.63 
3.63 

+19.4 
18.8 
18.8 
18.7 
18.7 

+22  51.7 
23  57.4 

23  46.9 

24  2.3 
24  11.9 

4  55.0 
7  57.7 

7  59.5 

8  21.5 
8  26.6 

-  8  13.7 

-  5  18.2 

-  5  16.5 

-  4  55.4 

-  4  50.5 

-0.6146 
-1.1260 
-0.9466 
-1.1330 
-1.2770 

0.5850 
0.5851 
0.5851 
0.5851 
0.5859 

+0.1920 
0.1844 
0.1842 
01833 
0.1831 

+11 
-24 
-10 
-25 
-42 

-64 
-66 
-6& 
-66 

-66 

23  Tauri 
ff  Tauri 

B.  A.  C.  1170 
B.A.C.1171 

26  Tauri 

4.7 
3.0 
6.3 

7.8 
7.0 

+3.62 
3.62 
3.61 
3.62 
3.61 

+18.8 
18.7 
18.7 
18.6 
18.6 

+23  37  J2 
23  46.7 

23  5.8 

24  1.3 
23  32.0 

8  33.6 

9  0.4 
9  21.1 
9  23.8 
9  34.6 

-  4  43.8 

-  4  18.0 

-  3  58.1 

-  3  56.5 

-  3  45.2 

-0.6857 
-0.7584 
-0.0215 
-0.9285 
-0.4081 

0.5859 
0.5860 
0.5860 
0.5866 
0.5866 

+0.1829 
0.1818 
0.1807 
0.1803 
0.1803 

+  6 
+  8 
+43 
-  9 
+22 

-66 

-31 

-6& 

-52 

27  Tanri 

28  Tauri 
33  Tauri 

B.A.C.1238 
36  Tauri 

4.0 
6.2 
6.3 
6.3 
6.0 

+3.62 
3.62 
3.60 
3.60 
3.62 

+18.5 
18.5 
18J2 

18.1 
17.6 

+23  43.8 
23  48.0 
22  52.2 

22  54.3 

23  48.9 

9  39.5 

9  40.1 

12  43.4 

14  12.7 

15  30.3 

-  3  40.5 

-  3  39.9 

-  0  44.0 
+  0  41.6 
+  1  56.0 

-0.5933 
-0.6741 
+0.7997 
+1.0170 
+0.3305 

0.5866 
0.5868 
0.5891 
0.5899 
0.5910 

+0.1801 
0.1799 
0.1718 
0.1678 
0.1644 

+12 

+  7 
+00 
+90 
+64 

•4SU 
-«6 
+12 
+27 
-12 

X  Tauri 

B.  A.  C.  1347 
62  Tauri 

W.  iv,  1421 
22  Aurigx 

5.7 
7.3 
6.0 

6.0 
7.0 

+3.64 
3.61 
3.61 
3.65 
3.66 

+16.3 
16.4 
16.4 
12.1 
10.9 

+25  22.9 
24    9.7 
24    3.4 

27  53.9 

28  50.5 

22  22.6 
22  44.4 
22  55.8 
97  15  45.5 
20  42.8 

+  8  31.3 
+  8  52.3 
+  9    3.2 
+  1  10.2 
+  5  54.7 

-0.1603 
+1.1030 
+1.2340 
-0.6127 
-1.1490 

0.5957 
0.5959 
0.5959 
0.6039 
0.6056 

+0.1445 
0.1435 
0.1431 

0.0897 
0.0729 

+35 
+90 
+90 
+10 
-31 

-35 
+35 
+48 
-56 
-61 

0  Tauri 

B.  A.  C.  1772 
136  Tauri 
49  Aurigie 
53  Auriga 

2.0 
6.3 
53 
5.7 
6.0 

+3.64 
3.64 
3.56 
3.45 
3.46 

+10.7 
9.4 
8.6 
5.0 
4.3 

+28  31.2 
29    9.3 

27  35.3 

28  6.4 

29  4.6 

21  46.5 
98    2  28.7 

7  34.9 

22  45.4 

23  54.0 

+  6  55.7 
+11  25.7 
-  7  41.4 

+  6  49.7 
+  7  55.4 

-0.7526 
-1.0970 
+0.6896 
+0.3122 
-0.6808 

0.6060 
0.6067 
0.6068 
0.6042 
0.6039 

+0.0693 

0.0531 

+0.0356 

-0.0172 

0.0210 

+  1 
-26 
+90 
+63 
+  5 

Si 
-«1 
+19 
+  1 
-57 

59  Auriga 
25  Geminoram 
28  Geminoram 
W.  vi,  1656 
47  Geminoram 

6.0 
65 

6.0 

85 

+3.43 
3.41 
3.41 
3.30 
3.26 

+  4.6 
4.4 

3.8 
2.8 
2.1 

+28  21.5 

28  17.8 

29  4.8 

26  59.6 

27  1.9 

99    0  20.4 

0  59.8 

2  13.9 

9  17.5 

12    6.1 

+  8  20.7 
+  8  58.3 
+10    9.3 

-  7    5.2 

-  4  23.7 

+0.0284 
+0.0735 
-0.7437 
+1.0620 
+0.8622 

0.6039 
0.6036 
0.6032 
0.5996 
0.5980 

-0.0227 
0.0249 
0.0291 
0.0528 
0.0621 

+46 
+49 
+  1 
+90 
+90 

-14 
-12 
-61 
+41 
+26 

53  Geminorum 

59  Geminorum 

(  Geminorum 

6>  Geminoram 

ti*  Geminorum 

6.3 
6.9 
4.0 
5.3 
6.3 

+3.26 
3.22 
3.21 
3i21 
3.20 

+  1.5 

OJH 
0.6 
0.3 
0.3 

+28    5.0 

27  50.7 

28  0.6 
28  20.3 
28    8.2 

13  47.2 
17     l.O 

17  27.7 

18  49.0 
18  59.9 

-  2  46.9 
+  0  18.9 
+  0  44.5 
+  2    2.4 
+  2  12.8 

-0.3054 
-0.3008 
-0.5025 
-0.9424 
-0.7553 

0.5967 
0.5947 
0.5941 
0.5934 
0.5934 

-0.0676 
0.0778 
0.0799 
0.0834 
0.0840 

+27 
+27 

+16 
-12 

4-  1 

-36 

-.37 
-48 
-62 
-62 

B.  A-  C.  2472 

8.0 

+3.19 

+  0.2 

+28    7.9 

19  19.1 

+  2  31.3 

-0.7771 

0.5934 

-0.0851 

-  1 

-62 
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ELEBfBNTS  FOB  THE  PREDIOTION  OP  OOOULTATIONS. 


OCTOBER. 


Tm  Stam's 


X«ue, 


V  Geminonim 
e  GemiDoram 
^  Geminonim 
cji  Cancri 
ul»  Cancri 

^*  Cancri 

yr<  Cancri 

X  Cancri 

V*  Cancri        muU. 

1^  Cancri 

v3  Cancri 

t*  Cancri 

^  Canon 

79  Cancri 

B.  A.  0.3138 

B.  A.  C.  3906 


Bed*n8  from 

Kag. 
4.3 

1883.0. 

Aa 

AS 

^M 

(j:o 

6.0 

3.08 

-  0.3 

5.0 

3.05 

1.4 

6.0 

2.08 

1.5 

6.3 

2.97 

1.5 

HM 

42.95 

-2.4 

5.7 

2.93 

2.3 

5.7 

2.84 

2.7 

6.0 

2.82 

3.3 

M 

2M 

3.3 

6.0 

♦2.78 

-  3.5 

5.7 

2.78 

3.6 

5.0 

2.52 

5.6 

6.3 

2Ji1 

5.7 

6.3 

2.47 

5.7 

6.3 

42.37 

-6.0 

Apparant 
DeoUnation. 


427 
26 
27 
25 


8.0 

2.3 

2.5 

41.1 


25  23.0 


426 
25 
24 
24 
24 


9.5 
49.9 
21.5 
53.0 
29.9 


424  26.4 
24  26i) 
22  28.6 
22  25.7 
21  43.3 

420  liJQ 


▲t  CoHJinrcnov  isr  B.  ▲. 


Waahington 
MMnTune. 


3     h    m 
21  20.0 
0  28.9 
4    5.0 

6  59.8 

7  18.9 


10 
10 
14 
17 
18 


38.2 
44.3 
45.9 
13.4 
1.1 


31 


19  11.7 
19  48.1 
11     0.3 

11  25.8 

12  30.9 

17  43.0 


Hour  Angle 


E    m 
4  4  27.2 
4  7  28.3 
4lO  55.6 
-10  16.6 

-  9  58.3 

-  6  46.7 
-6  41.0 

-  2  48.9 

-  0  27.1 
4  0  18.7 


4 
4 


1 

2 

7 
6 
5 


26.6 
1.6 
20.2 
55.6 
33.6 


-  0  51.9 


40.0539 
40.8562 
-0.5404 
40.4987 
40.7658 

-0.4368 
-0.1168 
40.8347 
-0.0526 
40.2209 

40.1020 
40.0051 
-05888 
-0.6198 
-0.1628 

40.3968 


0.5920 
0.5888 
0.5865 
0JIS839 
0.5839 

0.5803 
0.5802 
0.5771 
0.5749 
0.5741 

0.5731 
0.5722 
05577 
05567 
05558 

05508 


-0.0913 
0.1008 
0.1128 
0.1197 
0.1207 

-0.1298 
0.1302 
0.1410 
0.1472 
0.1493 

-0.1512 
0.1537 
0.1881 
0.1888 
0.1917 

-0i»ll 


Limiting 
Parallda. 


N. 


44f 

490 

4l4 

478 
490 

420 
438 
490 

441 

457 

450 
444 

4l2 
4ll 

435 

468 


S. 


-1§ 
423 
-53 
4  1 
4l5 

-49 
-32 
4l7 
-30 
-16 

-23 

-28 
-63 
-65 
-41 

-13 


NOVEMBER. 


9  Leonta 

42  Leonis 

B.A.C.3579 

i  Leonis 

I  Leonis 
B.A.C.3837 
B.A.C.4039 

10  Virginia 
13  Virginia 

7  Virginia 
Mars 

k  Virginia 

86  Virginia 

19  Scorpii 
a  Scorpii 

a  Scorpii 
25  Seorpii 

B.A.C.5800 
A  Ophiuchi 

B.A.C.56I3 

3^  Ophiachi 

43  Ophiuchi 

3  Sagittarii      var. 

B.A.C.6I27 
r  Sagittarii 

B.A.C.6628 

B.  A.  C.6666 
u  Sagittarii 
6  Sagittarii 

B.A.C.7077 

B.A.C.7237 

^  Capricorn i 
27  Capricorn i 

o  Capricorn! 
13  Capricorni 

37  Capricorni 


I 


3.3 

6.0 

7.2 
5.7 
5.3 
6.3 
75 

6.4 
6.1 
4.0 

5.8 
5.9 

5.1 
3.4 

1.4 

7.0 
75 
4.9 
6.8 

6.7 
5.8 
45 
5.1 
3.6 

5.9 
5.8 
5.1 
4.6 
6.4 

6.9 
5.4 
6.5 
55 
5.7 


42.07 
1.96 

41.92 
1.89 
1.75 
1.60 
1.34 

41.28 
1.23 
1.22 

1.00 

41.00 

1.12 
1.12 

41.15 
1.21 
1.34 
1.34 
1.34 


-75 

7.9 

-  8.0 
8i2 
8.1 
85 
9.1 

-  9.0 
8.8 
8.9 

9.4 

-  9.8 


10.9 
11.1 

-11.1 

10.9 
10.7 
10.6 
105 


4l7  17.0 
15  30.8 


41.35  -105 


1.39 
1..^ 
1.60 
1.93 

42.04 
2.05 
2J20 
2.23 
2.38 

42.46 
2.49 
2.48 
2.52 
256 


6.0  42.60 


10.7 

10.1 

9.7 

7.1 

-6.2 
5.8 
4.1 
4.3 

-  15 

0.0 
4  2.0 
2.3 
2.7 
3.1 

4  4.0 


4l4 

14 

11 

8 

4 


53.3 
41.1 

65 
38.7 

45 


4  2  29.7 

-  0  11.4 

0    45 

8  14.3 

9  37.0 

-11  535 

NEW 
23  54.9 
25  20.3 

-26  11.9 

25  20.2 

26  515 
26  26.9 

26  23.7 

-26  30.9 
28    25 

27  475 

28  28.3 
27  49.7 


.28 

27 
26 


4.4 

12.3 
35.1 
27  27.3 
25  18.3 


-24 
21 

20 
21 
21 


11.0 
37.4 
59.2 
5.8 
18.3 


-20  335 


13    25 
19  55.4 


23 
9    0 

9 
21 


16.7 
55.0 
18.6 
47.3 


-  6  115 
4  0  27.4 


3  20  49.4 

4  2  545 

7  41.9 

8  21.9 
ff  22  48.9 

23  28.7 

•  6  20J2 

MOON. 

•  11  17.3 

11  31.0 

15  19.9 

23  24.9 

to  1 1  52.8 

12  25.4 
12  49 J2 


11 


19 


13 


14 


13 
15 
2 
12 
14 


26.2 

58.9 

53.0 

3.8 

29.8 


Iff 


22  26.7 
0  54.3 

12  495 

13  19.9 ' 
6  11.3 ! 

15  48.9 ' 

23  225 
23  515 

49.7 
0.4 


43 
4  5 
-10 

4  1 

-0 


42.1 
17.4 
34.7 
31.2 
7.2 


5 


4  o  47.4 
4lO  265 


4ll 

4  0 
4  1 


55 

27.2 

5.9 


4  7  455 

4lO  21.3 
4lO  345 


-  9 

-  1 

4lO 
4lO 
4ll 

4ll 

-  9 

4  0 
4  9 
411 


44.0 
55ii 

75 
38.9 

2.0 

37.7 

54.8 

36.9 

28.7 

0.2 


4 
4 
4 


5  19i2 
2  55.8 

8  34.5 

9  3.8 
1  21.9 


410  40.9 


2 

7 


12  175 


-  6 

-  5 

-  2 
4  1 


0.0 
31.8 
39.3 
235 


4  6  30.8 


-0.7343 
-05178 

-0.6784 
-0.8674 
40.7778 
40.1494 
-1.1730 

-1.1350 
40.4400 
40.1301 
-liJ770 
40.0470 

40.7929 

-1.2910 
40i2527 

40.7218 
-1.1520 
-0.5829 
-1.0790 
-1.1680 

-1.0810 
40.4423 
-0.3964 
40.1148 
-0.1073 

40.^19 
-0.1274 
40.2726 
41.2870 
41.0140 

41.2430 
-OiW42 
-0.8941 
-0J2418 
40.7623 

40.9743 


05335 
05281 

05257 
05243 
05188 
05109 
0.5020 

05006 
04997 
0.4997 
0.4739 
0.5016 

0.5027 

0.5346 
05350 

05362 
0.5395 
05430 
05435 
0.5436 

0.5436 
05437 
05455 
0.5462 
0.5436 

05416 
05408 
0.5368 
0.5368 
05304 

05264 
0.5230 
05230 
05217 
05201 

05186 


-0.2316 
0J2394 

-0.2444 
0.2458 
0.2536 
0.2623 
0.2704 

-0.2708 
0J8708 
0.2707 
0.2436 
OJ2544 

-0.2487 


0.1313 
0.1308 

-0.1226 
0.1044 
0.0769 
0.0736 
0.0^J7 

-0.0712 

0.0651 

0.0380 

-0.0148 

40.0518 

40.0711 
0.0770 
0.1048 
0.1060 
0.1426 

40.1617 
0.1760 
0.1768 
0.1821 
0.1892 

40.1984 


45 
416 

4  9 
-  2 
490 
452 
-21 

-18 
470 
451 
-32 
444 

470 


-56 
440 

464 
-42 

-10 
-39 
-47 

-40 
444 
-  3 
421 
4l3 

458 
416 
438 
463 
465 

466 
4l7 
-15 
420 
466 

469 


-72 
-66 

-75 
-75 

-  1 
-35 
-86 

-88 
-22 
-38 
-90 
-42 

-  3 

-74 

-30 

-  4 

-90 
-86 
-90 
-90 

-90 
-19 
-70 
-38 
-51 

-  7 
-52 
-29 
453 

4l6 

437 
-61  I 
-90 

-58 

-  3 


4ll 


442 
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ELBMB]^TS  FOR  THE  PREDICTION  OP  OOCULTATIONS. 

NOVEMBER, 

Thb  Star's 

At  Oosjxjjxcnov  cr  R.  A. 

LimitlBK 
Patanelil; 

Name. 

Mag. 

6.9 
4.7 

5.0 

6.3 

'  6.1 

Bed'ns  flrom 
1893.0. 

Apparent 
DecunatiOD. 

Washineton 
Mean  Time. 

Hoot  Angle 
H 

Y 

«' 

N. 

8. 

Aa 

AS 

38  Capricorni 
c  Capricorni 
«  Capricorni 
B.A.C.7550 

50  Aquarii 

+2.60 
2.60 
2.62 
2.63 
2.73 

+  3.9 
4.6 
5.1 
5.0 
9.6 

-20  43!5 
19  56.6 

19  21.1 

20  6.4 
14    4.2 

fl    h    m 

15  12  19.3 
13  24.2 
16  10.4 
16  27.0 

16  13  17.0 

h    m 
+  6  32.4 
+  7  35.3 
+10  16.4 
+10  32.5 
+  6  44.5 

+1.1590 
+0.5249 
+0  4429 
+1.3180 
-0.6095 

0.5186 
0.5176 
0.5170 
0.5170 
0.5113 

+0  1984 
0.2000 
0.2045 
Oi2050 
0.2344 

+63 
+59 
+70 

+  8 

+25. 

-21 
+43 

-84 

B.  AC.  7835 

70  Aquarii 

74  Aquarii 

X  Aquarii 

24  Piscium 

6.5 
6.2 
6.0 
5.3 
6.1 

+2.76 

2.79 
2.83 
2.88 
2.98 

+10.2 
12.2 
12  3 
14.8 
17.9 

-13  27.6 

11  7.0 

12  10.9 
8  18.4 
3  44.7 

16    7.3 

17  1  35.7 
4     8.3 

16    9.7 

18  10  37.1 

+  9  29.6 

-  5  19.1 

-  2  50.9 
+  8  49.0 
+  2  43.3 

-0.5926 
-0.7859 
+0.9831 
-0.0334 
+0.1423 

0.5106 
0.5092 
0.5092 
0.5090 
0.51 16 

+0.2379 
0.2485 
0.2512 
0.2620 
0.2743 

+10 
0 
+78 
+41 
+51 

-82 

-90 

+  9 
-4ti 
-37. 

29  Piscium 
B.  AC.  8351 

44  Piscium 
B.  AC. 221 
B.  AC.  274 

5.1 
8.0 
5.9 
5.9 
6.2 

+3.02 
3.02 
3.09 
3.16 
3.21 

+18.3 
18.4 
20.6 
22.2 
22.6 

-  3  37.1 

-  3  21.4 
+  1  21.1 

4  44.2 

5  54.8 

15    8.1 

15  14.7 

19    2  58.2 

14  13.9 

19  48.6 

+  7    6.1 
+  7  12.5 
-  5  25.4 
+  5  29.2 
+10  53.4 

+1 .2520 
+1.0120 
-0.5970 
-0.9093 
-0.5495 

0.5125 
0.5125 
0.5170 
0.5226 
0.5261 

+0.2762 
0.2764 
0.2796 
0.2798 
0.2789 

+86 
+87 
+14 
-  3 
+15 

+2s: 

+10 

-81 ; 

-85; 

-76i 

73  Piscium 

C  Piscium 

88  Piscium 

B.  A.C.609 
19  Arietis 

5.9 
5.9 
6.2 
6.0 
5.7 

+3.24 
3.27 
3.28 
3.49 
3.56 

+22.4 
22.9 
22.8 
23.8 
23.9 

+  5    5.4 

7     1.0 

6  26.1 

11  46.9 

14  47.1 

22  14.0 

90  2  25.8 
2  54.2 

23  22.6 

91  5  20. 1 

-10  45.8 

-  6  42.2 

-  6  14.7 
-10  27.5 

-  4  42.5 

+0.9634 
+0.1706 
+0.8896 
+1.0300 
-0.4320 

0.5274 
0.5310 
0.5310 
0.5501 
0.5527 

+0.2783 
0.2767 
Oi2766 
0J2617 
0J2551 

+90  1  +  S 1 
+53  1-34 
+90:4-4 
+90.4-16: 

+22]^'; 

27  Arietis 

36  Arietis 

40  Arietis 

n-  Arietis 

p'  Arietis 

6.3 
6.5 
6.3 
5.7 
6.0 

+3.64 
3.73 
3.75 
3.74 
3.77 

+23.8 
23.4 
23.3 
23.2 
23.0 

+17  14.2 
17  19.1 
17  50.7 
17     1.5 
17  54.3 

12  58.9 
18  36.6 
20  21.0 
20  40.5 
23  20.3 

+  2  39.7 
+  8    5.0 
+  9  45.5 
+10    4.3 
-11  22.0 

-0.9568 
+0.3171 

+0.2030 
+1.0880 
+0.8307 

0.5607 
0.5669 
0.5678 
0.5689 
0.5710 

+0.2446 
0.2368 
0.2328 
02323 
0.2278 

-  8 
♦63 
♦55 
+90 
+90 

-ra 

-20, 
-26. 
+24, 

+  «■ 

C  Arietis 

r'  Arietis 

r3  Arietis 

65  Arietis 

B.A.C.1055 

4.7 

5.0 
5.3 

6.0 
6.8 

+3.88 
3.90 
3.91) 
3.90 
3.93 

+22.4 

22.0 
21.8 
21.8 
21.9 

+20  39.3 
20  46.1 
20  21.9 

20  25.8 

21  40.2 

99    6  56.0 

9  30.0 

10    6.6 

10  46.1 

10  48.3 

-4     3.8 

-  1  35.8 

-  1     0.7 

-  0  22.8 

-  0  20.7 

-0.2152 
+0.21 1 1 
+0.7336 
+0.8041 
-0.4087 

0.5793 
0.5819 
0.5822 
0.5832 
0J>832 

+0.2122 
0.2065 
0.2052 
0.2036 
0.2036 

+34 

+56 
+90 
+90 
+22, 

-46. 

+  :»[ 

+  9 
-54 

66  Arietis 

9  Tauri 

g  Pleiadum 
17  Tauri 
20  Tauri 

6.0 
7.0 
6.3 
4.3 
5.0 

+3.95 
4.00 
4.05 
4.05 
4.06 

+21.7 
21.1 

20.5 
20.5 
20.5 

+22  26.4 

22  51.7 

23  57.7 

23  46.9 

24  2.5 

12  18.0 
15  36.7 
18  36.1 
18  37.9 
18  59.5 

+  1     5.4 
+  4  16.2 

+  7    8.4 
+  7  10.1 
+  7  30.7 

-0.8662 
-0.6308 
-1.1410 
-0.9627 

-1.1490 

0.5842 
0.5882 
0.5912 
0.5912 
0.5912 

+0.2001 
0.1913 
0.1847 
0.1847 
0.1837 

-41-68 
+10 '-65 
-26   -«)| 
-11.-66, 
-36.-66. 

23  Tauri 
ij  Tauri 

B.  AC.  1170 
B.A.C.1171 

26  Tauri 

4.7 
3.0 
6.3 

7.8 
7.0 

+4.05 
4.05 
4.04 
4.06 
4.06 

+20.5 
20.4 
20.3 
20.3 
20.3 

+23  37.2 
23  46.7 

23  5.8 

24  1.3 
23  32.0 

19  11.3 
19  37.7 

19  58.0 

20  0.7 
20  11.3 

+  7  42.1 

+  8    7.5 
+  8  26.9 
+  8  29.5 
+  8  39.6 

-0.7023 
-0.7775 
-0.0475 
-0  9477 
-0.4353 

0.5912 
0.5919 
0.5921 
0.5923 
0.5923 

+0.1832 
0.1821 
0.1812 
0.1810 
0.1805 

+  4 
+  1 
+41 
-10 
+20 

-66 
-33. 
-66 
-53 

27  TaAri 

28  Tauri 

B.  AC.  1189 
33  Tauri 

B.A.C.1238 

4.0 
6.2 
6.0 
6.3 
6.3 

+4.06 
4.06 
4.03 
4.06 
4.07 

+20.3 
20.3 
20.2 
19.7 
19.5 

+23  43.9 
23  48.9 

21  55.5 

22  52.2 
22  54.3 

20  16.0 
20  16.5 
20  34.9 
23  16.4 
93    0  43.8 

+  8  44.1 
+  8  54.6 
+  9    2.3 
+11  37.1 
-10  59.1 

-0.6170 

-0.6972 
+1.2140 
+0.7607 
+0.9731 

0.5923 
0.5923 
0.5932 
0.5950 
0.5969 

+0.1803 
0.1803 
0.1796 
0.1724 
0.1682 

+10 
+  6 
+90 

+90 
+90 

-63 
-66 
+42 

+10 
+24 

36  Tauri 
X  Tauri 

B.  AC.  1347 
62  Tauri 

W.  iv,  1421 

6.0 
5.7 
7.3 
6.0 
6.0 

+4.10 
4.18 
4.15 
4.14 
4. .34 

+19.5 
17.9 
17.9 
17.8 
13.4 

+23  48.9 
25  22.9 
24     9.7 
24     3.4 
27  53.9 

1  59.7 

8  41.9 

9  4.0 
9  15.1 

94    1  37.5 

-  9  46.4 

-  3  21.2 

-  2  59.9 

-  2  49.2 
-11     9.7' 

+0.2910 
-0.2058 
+1.0430 
+I.ir30 
-0.6708 

0.5975 
0.6036 
0.6036 
0.6036 
0.6127 

+0.1647 
0.1449 
0.1441 
0.1434 
0.0898 

+61 

+33 
+90 
+90 
+  6 

-13 
-37 
+31 
+42 

-60 

a  Tauri 

B.  AC.  1772 
196  Tauri 

<  AurigflB 
49  Aurig« 

2.0 
6.3 
5.3 
4.7 
5.7 

+4.36 
4.39 
4.33 
4.38 
4.31 

+11.8 

10.3 

9.0 

6.5 

4.6 

+28  31.2 
29    9.4 

27  35.3 
29  32.3 

28  6.4 

7  27.4 

12    07 

16  56.8 

9a    0  37.4 

7  36i2 

-  5  35.4 

-  1   14.8 
+  3  28.5 
+10  48.3 

-  6  31.6 

-0.8166 
-1.1610 
+0.5{)20 
-1.1620 
+0.2018 

0.6167 
0.6176 
0.6183 
0.6179 
0.6162 

+0.069S 

0.0o2i> 

0.0348 

+0.0067 

-0.0181 

-  3 
-30 
488 
-33 
♦67 

-61 
-4>l 
+14 

-60 
«  5 

53  Aurig« 

6.0 

+4.33 

+  3.9 

+29    4.6 

8  42.3 

-5  88.4 

1 

-0.7764 

0.6159 

-0.0S97 

-  1 

-61 

OOOULTATIONS,  1893. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

NOVEMBER. 

Tm  Stab's 

At  CosiuacnoK  or  IL  A. 

LimiUoK 
Parallela. 

Name. 

Mag. 

6.5 
6.0 
8.2 
6.0 
6.3 

Bed'na  from 
1883.0. 

A|vparent 
Deolinatlim. 

Waahln^ii 
Mean  Tine. 

HoorAn^e 
H 

Y 

z' 

y* 

N. 

1 
8. 

0 
-18 

-61 

-31 

4l9 

-43 

Aa 

AS 

25  Geminorum 
28  Geminorum 
W.  vi,  1656 
47  Geminorum 
53  Geminorum 

44*30 
4.31 
4.20 
4.17 
4.21 

4.3':8 

3.3 

1.7 

0.9 

4-0.2 

428  17^8 
29    4.8 

26  59.6 

27  1.9 

28  5.0 

d    h    m 
M    9  45.9 
10  57.3 
17  45.9 
20  28.6 
22    6.1 

h    m 

-  4  27.6 

-  3  19.4 
4-  3  11.1 
4  5  46.6 
4-  7  19.8 

-0.0328 
-0.H410 
40.9253 
40.7269 
-0.4223 

0.6155 
0.6151 
0.6113 
0.6095 
0.6089 

-0.0266 
0.0307 
0.0548 
0.0643 

0.0698 

442 
-  o 
490 
490 
420 

59  Geminorum 

1     i  Geminorum 

h^  Geminorum 

6*  Geminorum 

B.A.C.2472 

6.9 
4.0 
5.3 
6.3 

8.0 

44.16 
4.17 
4.16 
4.13 
4.15 

-  0.7 
0.9 
1.3 
1.3 
1.4 

437  50.7 
28    0.9 
28  20.3 

28    8.2 
28    7.9 

9«    1   13.0 

1  38.8 

2  57.2 

3  7.7 
3  263 

410  18.7 
4-10  43.4 

411  58.4 
-11  51.6 
-11  33.7 

-0.4178 
-0.6195 
-1.0560 
-0.8694 
-0.8910 

0.6067 
0.6061 
0.6053 
0.6050 
0.6046 

-0.0802 
0.0818 
0.0860 
0.0866 
0.0876 

42:^ 

4  9 
-21 

-  7 

-  8 

-43 
-56 
-62 
-62 
-62 

V  Geminorum 
c  Geminorum 
^  Geminorum 
u*  Cancri 
d*  Cancri 

4.3 
6.0 
5.0 
6.0 
6.3 

44.10 
4.02 
4.01 
3.93 
3.92 

-  1.7 
2.4 

3.6 
4.1 
4.1 

427    8.0 

26  2.3 

27  2.4 
25  41.0 
25  22.9 

5  22.9 

8  25.3 

11  63.8 

14  42.7 

15  1.2 

-  9  42.1 

-  6  46.5 

-  3  27.8 

-  0  46.0 

-  0  28.3 

-0.0778 
40.7109 
-0.6637 
40.3524 
40.6151 

0.6029 
0.6003 
0.5974 
0.5947 
0.5947 

-0.0940 
0.1035 
0.1144 
0.1228 
0.1237 

440 
♦90 
47 

4«6 

489 

-26 
4t4 
-61 
-  7 

47 

<    ^;'  Cancri 

Vr^  Cancri 

X  Cancri 

.v<  Cancri        muU. 

t/s  Cancri 

6.8 
5.7 
5,7 

6.0 

5.8 

43.91 
3.90 
3.80 
3.79 
3.77 

-  5.1 
5.1 
5.7 
6.5 
6.5 

426    9.4 
25  49.8 
24  21.4 
24  53.0 
24  29.9 

lb  13.8 

18  19.7 

22  13.6 

97    0  36.1 

1  22.1 

4-2  36.4 
4-  2  42.1 
4-  6  26.5 
4^8  432 
♦  9  27.4 

-0.5694 
-0.2564 
40.6774 
-0.2004 
40.0685 

0.5917 
0.5917 
0.5878 
0.5iM6 
0.5834 

-0.1326 
0.1330 
0.1442 
0.1505 
0.1526 

4l2 

430 
4-SK) 
433 
448 

-57 

-39 
♦  8 
-38 
-24 

tfl  Cancri 

V*  Cancri 

^  Cancri 

79  Cancri 

B.  A.  C.  3138 

6.0 
5.7 
5.0 
6.3 
6.3 

43.75 
3.74 
3.50 
3.49 
3.45 

-  6.7 

6.9 

9.8 

9.9 

10.0 

424  26.4 
24  26.8 
22  28.5 
22  25.6 
21  43.2 

2  30.4 

3  5.6 

17  50.6 

18  15.4 

19  38.2 

4lO  33.0 
4l  1     6.8 
4-  1   17.7 
4-  1  41.5 
4-  3     1.3 

-0.0485 
-0.1472 
-0.7422 
-0.7727 
-0.3243 

0.5824 
0.5823 
0.5657 
0.5657 
0.5636 

^.1555 
0.1572 
0.1913 
0.1913 
0.1950 

441 

436 

4-3 
4-2 

427 

-30 

-:j6 

-67 

-68 
-49 

B.  AC.  3206 
tf  Leonia 
37  Leonia 
42  Leonia 

B.  A.  C.  '3579 

6.3 

3.3 
5.7 
6.0 
7.2 

43.34 

2.9<) 
2.87 
2.87 
2.81 

-10.4 
12.9 
12.5 
13.3 
13.5 

ViO  14.8 
17  16.9 

14  15i> 

15  30.7 
14  53.2 

98  0  22.3 
19  15.2 
23  36.2 

99  2     0.3 
5  18.2 

4-  7  34.9 
4>  1  48.1 
4  6    0.5 
4  8  19Jj 
4ll  3li2 

40.2252 
-0.9031 
41.1800 
-0.6915 
-0.8515 

0.5571 
0.5395 
0.5346 
0.5325 
0.5308 

-0.2042 
0.2341 
0.23{M 
0.2422 
0.2458 

457 
-  5 

490 

48 

-  1 

-22 
-73 

428 
-74 
-75 

t  Leonia 
I  Leonia 

B.A.C.3837 
a  l«eonia 

5.7 
5.3 
6.3 
4.1 

4-2.78 
2.63 
2.45 
2.38 

-13.7 
13.5 
14.0 
13.7 

4-14  41.0 

1 1     6.5 

8  38.6 

6  36.7 

6  55.0 
15  11.1 

SO    3  32.1 

7  9.8 

-10  55.1 
-  2  54J> 
4-  9    3.3 
-11  25.5 

-1.0410 
40.5913 
-0.0314 
4-1.1470 

0.5282 
0ii2l7 
0;>125 
0.5105 

-0ii473 
0.2548 
0.2627 

-0.2644 

-13 
+82 
443 
490 

-75 
-11 
-44 

421 

DECEMBER. 

B.A.C.4039 
10  Virginia 
13  Virginia 

If  Virginia 

k  Virginia 

7.5 
6.4 
6.1 

4.0 

5.8 

42.13 

2.07 
1.99 
1.99 
1.63 

-14.5 
14.5 
14.0 
14.1 
13.1 

4-4     4.5] 
4  2  2*1.7 1 
-  0  1 1 .8 
0    4.5 
9  37.0 

1    2  27.6 

8  32.4 

13  20.2 

14  0.3 
3    5  18.8 

♦  7  16.4 
-10  49.3 

-  6    9.7 

-  5  30.7 
4  8  43.4 

-1.3390 
-1.3010 
40.2741 
-0.0336 
-^.0688 

0.5012 
0.4982 
0.4955 
0.4953 
0.4984 

-0.2693] -37 
0.26953-32 
0.2675  j  460 
0.2674 1 442 
0.2517^438 

-30 
-47 

-48 

86  Virginia 

B.A.C.4896 
10  Librs 

I  >  Libr» 

<  *  Libra 

5.9 
6.6 
6.5 
5.0 
6.5 

4l  .58 
1.42 
1.42 
1.41 
1.4i 

-12.7 
12.2 
12.1 
11.9 
11.J) 

-11  53.6 
17  20.9 
17  55.1 
19  23.4 
19  14.8 

12  13.5 
4  22  21.5 

22  29.2 

A    8  42.1 

9  15.1 

-  8  33.7 
4-  0  34.5 
4-  0  42.0 
-13  23.7 
4ll     8.3 

40.6896 
-1.1240 
-0.5242 
-0.9371 
-1.2000 

0.5000 
0.5128 
0.5128 
0J>180 
0i>184 

-0^2460 
0.2067 
0.2065 
0.1911 
0.1902 

+79 
-27 

4  9 

-16 
-36 

-  8 
-90 
-77 
-90 
-90 

42  Libra 

B.  A.  C.  5253 

5.7 

5.8 

41.40 
1.40 

-11.4 
11.2 

-23  28.4 
24  13.0 

22  25.1 

6    4  58i2 

-  0    6.4 
4-  6  14.3 

41.1110 
40.8726 

0.5255 
0.528:) 

-0.1670 
0.1553 

467 
466 

423 

4-  5 

B.A.C.6I27 

5.1 

1.65 

H.5 

KEW 
28  28.2 

MOON, 
8  18  27.1 

-  6  20.5 

40.146.3 

04>479 

-0.0132 

40.0295 
0.0534 
0.0727 
0.0786 
0.1064 

423 

-36 

^  Sagittarii 
r  SagitUrii 
B.A.C.662H 
B.  A.  C.6666 
u  Sagittarii 

3.7 
3.6 
5.9 
5.8 
5.1 

4-1.70 
1.84 
1 .91  , 
1.96 
2.01, 

-7.0 
6.2 
5.5 
5  1 
3.6 

-27    6.1 

27  49.7 

28  4.4 
27  12.3 
26  35.1 

9  11  18.1 

20  52.3 

lO    4  49.6 

7  17.4 

19  14.3 

4-  9  55.6 

-  4  4!>.9 
4-  2  51.2 
4-  5  13.9 

-  7  13.2 

-1.1640 
40.0408 
40.8164 
40.0370 
40.4563 

04>470 
0.5451 
0.5430 
0.5424 
0.5378 

-60 
♦21 
462 
♦2:1 
449 

-90 
-42 
♦  4 
-43 
-19 

A  Sagittarii 

4.6 

42.02 

-  3.4 

-26  29.2 

20  41.8 

-  5  48.6 

40.5043 

0.5371 

40.1095 

452 

-16 

444 


OOOULTATIONS,  1893. 


ELEMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

=1 

DECEMBER. 

Tm  Stab*b 

At  GoxromTnoif  or  B.  A. 

limiting 

Kama. 

MsR. 

6.4 
6.9 
5.4 
7.0 
6.5 

Bed*iis  from 
1898.0. 

Apparent 
Deolinaition. 

WasUngtoii 
Mean  Tune. 

Hour  Angle 
H 

:r 

x' 

y' 

N. 

8. 

+36 

-80. 

-47 

-90- 

-90 

Aa 

AS 

B.  A.  C.  7077 
B.A.C.7325 
;^  Capricorni 
2b  Capricorni 
27  Capricorni 

•^2.1 3 
2.19 
2.21 

2.20 
2.21 

+  1.7 
1.6 

1.8 
1.8 

-25*  18.3 

20  36.5 

21  37.4 
20  37.5 
20  59.2 

d     h    m 
11  12  41.1 
lil    5    7.2 

6    1.4 

6  22.9 
6  30.9 

h    m 
-  4  20.8 
+  1  34.0 
+  2  26.5 
+  2  47.2 
+  2  54.9 

+1.2230 
-1.3340 
-0.0568 
-1.0920 
-0.6711 

0.5301 
0.5235 
0.5218 
0.5217 
0.5216 

+0.1436 
0.1748 
0.1764 
0,1771 
0.1773 

+6§ 
-58 
+29 
-29 
-3 

^  Capricorni 

33  Capricorni 

37  Capricorni 

e  Capricorni 

<  Capricorn! 

5.5 
5.7 
6.0 
4.7 
5.0 

^2i24 
2.27 
2.32 
2.31 
2.32 

+  2.1 
2.5 
3.4 
3.7 
4.1 

-21     5.8 
21   18.4 
20  33.6 
19  56.6 
19  21.1 

9  31.1 
13  44.8 

19  6.6 

20  14.1 
23    2.8 

+  5  49.6 
+  9  55.6 

-  8  52.6 

-  7  47.2 

-  5    3.6 

-0.0073 
+1.0080 
+1.2270 
+0.7757 
+0.6949 

0.5199 
0.5180 
0.5157 
0.5156 
0.5140 

+0.1824 
0.1895 
0.1981 
0.1997 
0.2041 

+32 

+69 
+69 
+65 
+71 

-44 
+14 

♦32 

-  2 

-  7 

29  Aquarii  {mean.) 
39  Aquarii 
45  Aquarii 
50  Aquarii 
B.A.C.7835 

6.5 
6.4 
6.3 
6.1 
6.5 

+2.38 
2.38 
2.40 
2.42 
2.44 

+  5.8 
7.3 

7.8 
8.1 
8.6 

-17  28.7 
14  43.1 

13  50.3 

14  4.2 
13  27.7 

13    9    8.8 

14  19.6 
18  44.4 
20  33.6 
23  27.6 

+  4  44.1 
+  9  45.7 

-  9  55.4 

-  6  11.3 

-  5  22.2 

+0.78  M 
-1.0750 
-1.2520 
-O.3508 
-0.3303 

0.5100 
0.5083 
0.5063 
0.5060 
0.5054 

+0.2182 
0.2249 
0.2:)04 
0.2325 
0.2357 

467 
-21 
-35 
+22 
+23 

-  2 
-90 
-90 
-64 
-63 

70  Aquarii 

74  Aquarii 

A*  Aquarii 

k*  Aquarii 

X  Aquarii 

6.2 
6.0 
7.0 
8.0 
5.3 

+2.43 
2.53 
2.54 
2.55 
2.60 

+10.5 
10.5 
12.4 
12.5 
12.9 

-11     7.0 

12  10.9 

8  30.7 

8  16.1 

6  18.3 

14    9    9.9 

11  46.5 

18  20.1 

19  2.0 
lA    0    7.9 

+  4     2.9 
+  6  3.').0 
-11     2.8 
-10  22.1 
-  5  25.1 

-0.5264 
+1.2670 
-1.0300 
-1.1140 
+0.2353 

0.5034 
0.5027 
0.5020 
0.5019 
0.5017 

+0.2458 
0.2483 
0iJ537 
0.2545 
0.2384 

+14 
+78 
-13 
-19 
+65 

-76 
+31 
-90 
-90 
-32 

24  Piscium 
B.A.C.B351 

44  Piscium 
B.  AC.  221 
B.  AC.  274 

6.T 

8.0 
5.9 
5.9 
6.2 

+2.72 

2.77 
2.86 
2.96 
3.02 

+16.2 
16.6 
19.0 
20.7 
21.3 

-  3  44.7 

-  3  21.4 
+  1  21.1 

4  44.1 

5  54.7 

19    9.7 
23  56.4 

16  12    3.4 
23  42.0 

17  5  27.9 

-10  56.2 

-  6  17.9 
+  5  27.7 

-  7  14.7 

-  1  39.3 

+0.4124 
+1.2910 
-0.3538 
-0.6829 
-0.3238 

0.5032 
0.5040 
0.5078 
0.5136 
0.5170 

+0J2693 
0.2710 
0.2736 
0J14737 
0.2726 

+67 

+87 

4^6 

+  9 
+28 

-23 
+32 
-64 
-85 
-61 

73  Piscium 
C  Piscium 

88  Piscium 
B.A.C.490 
B.  AC.  609 

5.9 
4.8 
6.2 
7.5 
6.0 

+3.06 
3.11 
3.11 
3.26 

3.40 

+21.1 
21.8 
21.5 
23.3 
23.2 

+  5    5.3 

7     1.0 

6  26.1 

11  32.3 

11  46.9 

7  58.2 

12  18J8 

12  47.5 

tS    0  15J3 

9  53.7 

+  0  46.4 
+  4  58.3 
+  5  26.6 
-  7  27.7 
+  1  51.8 

+1J2070 
+0.3925 
+1.1140 
-1.0370 
+1.2230 

0.5183 
0.5210 
0.5218 
0.5303 
0.5392 

+0.27S0 
0J2705 
0iJ703 
0JS640 
0^2560 

400 

466 
+90 
-12 
+00 

+25 

-23 
♦18 

+30 

19  Arietis 
27  Arietis 
36  Arietis 
40  Arietis 
n  Arietis 

5.7 
6.3 
6.5 
6.3 
5.7 

+3.50 
3.63 
3.74 
3.75 
3.76 

+23.8 
23.9 
23.6 
23.5 
23.4 

+14  47.1 
17  14.2 
17  19.1 
17  50.7 
17    1.5 

16    1.0 

23  51.4 

M    5  36.9 

7  23.5 

7  43.4 

♦  7  46.7 

-  8  39.5 

-  3    6.4 

-  1  43.7 

-  1     4.5 

-0.2692 
-0.8168 
+0.4569 
+0.3349 
+1.2310 

0.5449 
0.5534 
0.5599 
0.5620 
0.5622 

+0.2495 
0.2393 
0J2309 
0.2279 
0.2273 

+30 

0 

+72 

464 

490 

-53 
-73 
-13 
-19 
+36 

p«  Arietis 
6  Arietis 
^  Arietis 
T*  Arietis 
t"  Arietis 

6.0 
4.0 
4.7 
5.0 
5.3 

+3.80 
3.91 
3.94 
3.98 
3.99 

+23i2 
22.8 
22i3 
22.6 
22.4 

+17  54.3 

19  19.7 

20  39.3 
20  46.1 

20  21.8 

10  26.6 
16  55.6 
18  10.5 

20  47.1 

21  24.2 

+  1  32.6 
+  7  46.9 
+  8  59.0 
+11  29.6 
-11  54.8 

+0.9629 
+0.9462 
-0.1102 
+0.3125 
+0.8379 

0.5656 
0.5724 
0.5733 
0.5768 
0.5781 

+0.2224 
0.2105 
0.2078 
0.2024 
0.2010 

+90 
+90 
+38 
+64 
+90 

+16 

+17 

-39. 

-17 

+11 

65  Arietis 

B.  A.  C.  1055 

66  Arietis 
1    9  Tauri 

'    g  Pleiadum 

6.0 
6.8 
6.0 
7.0 
6.3 

+4.00 
4.02 
4.06 
4.12 
4.20 

+22.4 
22.6 
22.6 
22.1 
21.6 

+20  25.8 

21  40.2 

22  26.5 

22  51.8 

23  57.5 

22    4.3 

22    6.5 

2:^  38.0 

90    2  58.9 

6    0.5 

-11  16.3 
-11  14.2 

-  9  46.2 
-.  6  33.3 

-  3  38.9 

+0.9055 
-0.3156 
-0.7776 
-0.5505 
-1.0740 

0.5781 
0.5781 
0.5805 
0.5835 
0.5870 

+0.1996 
0.1996 
0.1962 
0.1884 
0.1810 

+90 
427 
+  1 
+14 
-SO 

+16 

-48. 
-6H' 
-60 
-66 

17  Tauri 

19  Tauri 

20  Tauri 

22  Tauri 

23  Tauri 

4.3 
5.0 
5,0 
7.0 
4.7 

+4.19 
4.20 
4.21 
4.20 
4.20 

+21.6 
21.6 
21.6 
21.6 
21.4 

+23  47.0 
24    8.3 
24    2.4 
24  12.0 
23  37.3 

6    2.3 
6    9.6 
6  24.1 
6  29.1 
6  36.1 

-  3  37.2 

-  3  30.2 

-  3  16.3 

-  3  11.5 

-  3    4.8 

-0.8956 
-1.2230 
-1.0820 
-1.2250 
-0.6336 

0.5870 
0.5869 
0.5879 
0.5880 
0.5882 

+0.1810 
0.1807 
0.1802 
0.1801 
0.1797 

-7 
-34 
-21 
-35 
+  9 

-66 
.66 
-66 
-66 
-64 

24  Tauri 
17  Tauri 

B.  AC.  1170 
i        B.  AC.  1171 
26  Tauri 

8.0 
3.0 
6.3 
7.8 
7.0 

+4.21 
4.21 
4.21 
4.22 
4.22 

+21.3 
21.2 
21.3 
21.3 
21.2 

+23  47.5 
23  46.7 

23  5.8 

24  1 .3 

23  32.0 

6  59.9 

7  2.7 
7  23.3 
7  25.9 
7  36.6 

-  2  41.9 

-  2  39J2 

-  2  19.5 

-  2  17.0 
-2    6.7 

-0.7212 

-0.7074 
+0.0263 
-0.8786 
-0.3652 

0.5882 
0.5882 
0.5891 
0.5891 
0.5891 

+0.1789 
0.1785 
0.1777 
0.1775 
0.1772 

+  4 
+  5 
+46 
-6 
+24 

-66 
-66 

-2Ji 
-66 
-4l> 

27  Tauri 

4.0 

+4.22 

+21.2 

+23  43.7J 

7  41.4 

-  2    2.1 

-0.5462 

0.5892 

♦0.1770 

+14 

1 

-59 

000ULTATI0N8,  1893. 


445 


ELEMENTS  FOR  THE  PBEDIOTION  OF  O00ULTATION8. 

DECEMBER. 

ThbStab** 

At  Covjuvcnov  or  R.  A. 

PanUel£ 

Name. 

6.2 

Bed*n8  ftvm 
1803.0. 

Apparent 
Deounation. 

Washington 
Mean  Time. 

HonrAnrie 
H 

F 

x' 

y' 

N. 

8. 

Aa         A< 

28  Tanri 

44.21 

421:2 

42^4(^.9 

d    h   m 
90    7  42.0 

h    m 
-2    1.5 

-0.6284 

0.5892 

40.1770 

4l5 

-65 

33  Taari 

6.3 

4.25 

20.6 

22  52.2 

10  43.5 

4-  0  52.6 

40.8281 

0.5926 

0.1690 

490 

4l5 

B.A.C.1238 

6.3 

4.26 

20.4 

22  54.3 

12  11.8 

4  2  17.2 

41.0410 

0.59:)3 

0.1651 

490 

v^ 

36  Taari 

6.0 

4.31 

20.1 

23  48.9 

13  28.2 

4  3  30.4 

40.3461 

0.5955 

0.1616 

463 

-11 

X  Tauri 

5.7 

4.43 

18.9 

25  22.9 

20  13.5 

4  9  58.7 

-0.16:17 

0.6017 

0.1422 

435 

-35 

B.A.C.1347 

7.3 

+4.41 

4I8.6 

424    9.7 

20  34.9 

4IO  19.3 

41.0850 

0.6026 

40.1412 

490 

434 

62  Tauri 

6.0 

4.40 

18.6 

24    3.4 

20  46.1 

4IO  30.0 

41.2140 

0.6027 

0.1406 

4«7 

446 
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27  53.9 
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4  2    9.3 

-0.6728 

0.6156 
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46 
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17  54.8 
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53  Aorign 

6.0 

4.98 

4J2 

29    4.6 

19  50.7 

4  7  28.3 
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0.0254 

-6 
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-0.0270 
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-24 
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6.5 

4.95 
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28  17.8 

20  53.0 

4  8  27.9 

-0.1154 

0.6223 

0.0293 

438 
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28  Geminorum 
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4.98 

3.5 
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22    3.0 

4-9  34.5 
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0.6222 

0.0335 

-11 
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W.vi,1656 

8.2 

4.89 

1.3 

26  59.6 
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-  8    3.8 

40.8141 
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0.0581 
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'  47  Geminorum 
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4.89 
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27    1.9 

7  21.7 

-  5  32.0 
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0.6181 
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6.3 
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B.A.C.2472 

8.0 
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0.6139 
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0.6127 
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0.5951 
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-0.3233 
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1 
OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YKAR  1893. 

IMHEBSION. 

BMEBSIOK. 

1 

TBI  Stab'b 

1 

^•1 

Date. 

Waahington. 

Angle 

from 

IVaahington. 

Angle 

\  from 

S  *i 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

Iforth 
Point. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

1 

h    m 

h    m 

o 

o 

h    m 

h    m 

o 

o 

h    m 

Jan.    7 

10  Virginia 

6.4 

6  51 

11  40 

121 

171 

6  56 

12  45 

303 

351 

1     5! 

8 

38  Virginia  t 

6.2 

6  52 

11  36 

64 

115 

7  26 

12  11 

356 

46 

0  34 

11 

t*  Libra) 

5.0 

10  52 

15  24 

156 

200 

11  49 

16  21 

268 

307 

0  57 

11 

£*  Libra 

6.5 

11     9 

15  41 

93 

135 

12  13 

16  45 

333 

8 

1     4 

14 

3  Sagittarii* 
imw  MOON. 

4.6 

U  48 

16    8 

104 

156 

12  48 

17    9 

287 

a^ 

1     0 

fti 

10  Ceti 

65 

5    4 

8  53 

81 

31 

5  59 

9  48 

220 

169 

0  55 

25 

50  Arietia 

6.8 

4  13 

7  51 

77 

39 

5  29 

9    7 

230 

180 

1   16 

25 

54  Arietia 

6.3 

8  33 

12  10 

62 

8 

9  29 

13    6 

268 

217 

0  56 

26 

32  Tauri 

6.0 

3    2 

6  36 

72 

101 

4  23 

7  57 

238 

218 

1  21 

29 

W.  ri,  1656 

8J2 

1  15 

4  37 

109 

164 

2    8 

5  30 

241 

299 

0  53 

29 

47  Geminorum 

6.0 

4  43 

8    5 

128 

187 

5  45 

9    7 

234 

283 

1     2 

31 

B.A.C.3138 

6.3 

5    6 

8  20 

28 

85 

6  22 

8  36 

2 

59 

1  16 

31 

B.A  C.3206 

6.3 

11  45 

14  58 

116 

65 

12  53 

16    6 

305 

249 

1     8 

Feb.    2 

B.A.C.3837 

6.3 

15  51 

18  56 

118 

66 

16  50 

19  55 

305 

1^3 

0  59 

7 

B.A.C.4896 
NEW  MOON. 

6.6 

9  44 

12  31 

81 

131 

10  34 

13  21 

343 

27 

0  50 

18 

4  Ceti 

6.0 

4    9 

6  12 

125 

78 

4  33 

6  36 

170 

122 

0  24 

18 

5  Ceti 

6.0 

4  23 

6  26 

115 

68 

4  55 

658 

181 

132 

0  32 

18 

B.  A.C.  5 

5.7 

4  37 

6  40 

81 

32 

5  31 

7  34 

217 

166 

0  54 

20 

54  Ceti 

5.5 

5    1 

6  57 

53 

4 

6  10 

8    6 

250 

198 

1     9 

21 

ir  Arietia 

6.7 

7  41 

9  32 

34 

340 

8  29 

10  20 

290 

237 

0  48 

22 

B.  A.C.I  189 

6.0 

9    7 

10  54 

85 

29 

10    4 

11  51 

255 

203 

0  57 

24 

136  Taari 

5.3 

9  23 

11     2 

44 

343 

10    6 

11  45 

325 

264 

0  43 

26 

w*  Cancri 

6.0 

10  23 

11  54 

97 

39 

11  30 

13    1 

308 

248 

1     7 

26 

Ci»*  Cancri 

6.3 

11     5 

12  36 

145 

86 

12    1 

13  32 

258 

199 

0  56 

Mar.  14 

B.A.C.7550t 
NEW  MOON. 

6.3 

16  15 

16  42 

48 

99 

17  12 

0 

17  39 

281 

326 

0  57 

21 

65  Arietia 

6.0 

6  41 

6  42 

35 

340 

7  35 

7  36 

289 

233 

0  54 

24 

49  Auriga 

5.7 

7  50 

7  39 

51 

358 

8  44 

8  33 

324 

264 

0  54 

25 

V  Geminorum 

4.3 

6  40 

6  25 

47 

84 

7  30 

7  15 

335 

335 

0  50 

26 

V*  Cancri 

5.7 

5    2 

4  44 

89 

147 

6  17 

5  59 

298 

352 

1  15 

28 

42  Leonia 

6.0 

6  12 

5  46 

61 

135 

7  15 

6  49 

328 

19 

I     3 

Apr.    1 

A  Virginia 
B.  A.  C.  5254 

6.8 

13  50 

13    7 

184 

178 

14  40 

13  57 

257 

239 

0  50 

4 

SJ6 

13  67 

13    2 

169 

213 

14  52 

13  57 

251 

264 

0  55 

NEW  MOON. 

23 

B.A.C.3138 

6^ 

5  54 

3  45 

103 

159 

7  13 

5    4 

295 

343 

1   19 

23 

B.A.C.3206 

6.3 

13  18 

11     3 

128 

72 

13  18 

12    8 

290 

235 

1    o' 

May    3 

43  Ophiuchi 

5.8 

16  22 

13  33 

100 

111 

17  56 

15    7 

285 

276 

1  34 

19 

u*  Cancri 

6.0 

10  54 

7    3 

110 

50 

11  59 

8    8 

292 

232 

1     5 

19 

u*  Cancri 

63 

11  39 

7  48 

161 

102 

12  20 

8  29 

241 

182 

0  41 

24 

If  Virginia 

4.0 

13  33 

9  21 

175 

153 

14  32 

10  20 

267 

232 

0  59 

Jane   4 

38  Capricorni 
NEW  MOON. 

6.9 

18  24 

13  29 

40 

76 

19  38 

14  43 

276 

299 

1 

22 

h  Virginia 

5.8 

13    6 

7    1 

138 

143 

14  32 

8  27 

303 

287 

1  96 

July    6 

B.A.C.4I0 

6.0 

20  18 

13  16 

64 

106 

21  19 

14  17 

240 

289 

1     1 

^    8 

54  Arietia  t 

6.3 

19  47 

12  38 

62 

110 

20  43 

13  34 

241 

293 

0  Sb 

1 

NoxB.— The  anglea  of  poaltlon  are  ooontad  ttom  the  north  poini  and  vertex  of  the  moon*a  limb,  toward  the 
*  Whole  ooooltation  below  the  hoiixon  of  Waahfaigton. 
t  Immeralon  below  the  hoilson  of  WaahJngton. 
;  Baieraion  below  the  horiaom  of  Waahlngton. 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURmG  THE  TEAR  1893. 

noriEKfilOK 
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o 
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2fEW  MOON. 

Jalj  83 

a  Scorpii 

1.4 

16  36 

8  88 

166 

163 

17  27 

9  19 

232 

218 

0  51 

iU 

43  Opbiuehi 

6M 

16  50 

8  38 

79 

84 

18  19 

10    7 

300 

288 

1  29 

Auff.   2 

0  Pitcium 

5.5 

20  43 

11  55 

97 

146 

21  32 

12  44 

192 

238 

0  49 

3 

B.  A.  C.  609 

6.0 

21  37 

12  45 

33 

85 

22  36 

13  44 

259 

308 

0  59 

4 

ir  Arietift 

5.7 

20    9 

11  13 

35 

85 

20  54 

11  58 

271 

324 

0  45 

4 

f^  Arietis 

6.0 

23  16 

14  20 

32 

86 

0  16 

15  20 

262 

311 

1     0 

4 

a>  Arietis 

6.0 

23  20 

14  24 

110 

164 

0     1 

15    5 

184 

235 

0  41 

5 

B.A.C.1I89 
KBW  MOON. 

6.0 

21  31 

12  31 

97 

150 

23  16 

14  16 

214 

269 

1  45 

16 

86  Virf  inis 
w  SagitUrii 

5.9 

16  40 

668 

112 

75 

17  54 

8  12 

306 

261 

1  14 

23 

5.1 

23  50 

13  39 

10 

328 

0  26 

14  15 

305 

258 

0  36 

25 

38  Capricorni 

6.9 

18  58 

8  40 

100 

1.30 

20    6 

9  48 

208 

926 

1     8 

25 

37  Capricorni 

6.0 

19    0 

8  42 

63 

93 

20  24 

10    6 

245 

289 

1  24 

25 

K  CaprioorDi 

5.0 

0  49 

14  30 

47 

10 

1  54 

15  35 

248 

203 

1    5 

27 

^*  Aqaarii 

4.1 

20  28 

10    1 

102 

137 

21  21 

10  54 

186 

211 

0  53 

28 

27  Piaeiomt 

5.1 

17  32 

7    2 

107 

158 

18  13 

7  43 

198 

249 

0  41 

2B 

29  Piaeiam 

5.0 

19  10 

8  40 

62 

131 

20  10 

9  40 

213 

258 

1     0 

8H 

B.A.C.8351 

8.0 

19  82 

9    2 

39 

27 

20  35 

10    5 

255 

299 

1     3 

31 

36  Arietta 
NJB9V  MOON. 

6.5 

236 

15  53 

38 

40 

3  51 

17    8 

957 

225 

1  15 

S«»t23 

74  Aqaarii 

6.0 

19  51 

7  39 

39 

75 

21    4 

852 

955 

979 

1  13 

24 

24  Piaeiam 

6.1 

4    0 

15  42 

17 

330 

4  49 

16  31 

276 

926 

0  49 

28 

6  Arietia 

4.0 

20  68 

826 

63 

115 

91  51 

9  19 

243 

298 

0  53 

2tt 

r*  Ariatia 

6.0 

2    5 

13  32 

34 

71 

3  14 

14  41 

265 

276 
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49  Aari^ 
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5.7 

4    3 

15  17 

113 

174 

5  14 

16  28 

241 

288 

1  11 

2 

4.3 

252 

14    3 

35 

94 

328 

14  39 

327 

27 

0  36 

t 

NEW  MOON. 

17 

b  Sagittaril 

4.6 

18  53 

5    6 

134 

147 

19  40 

5  53 

194 

197 

0  47 

90 

56  Aqoarii 

6.3 

19  40 

5  41 

82 

116 

20  54 

655 

213 

234 

1  14 

21 

^  Aqaarii 

4.1 

18    0 

368 

80 

130 

19    3 

5    1 

924 

269 

1     3 

23 

C  Piaeiom  | 

4J8 

654 

16  42 

44 

352 

7  45 

17  33 

266 

216 

0  51 

26 

36  Taori 
imW  MOON. 

6.0 

6  12 

1^48 

105 

51 

7  15 

16  51 

927 

169 

1     3 

Not.  14 

B.  A.  C.  7077 

6.4 

21  59 
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22  33 

666 

183 

158 
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0 

c 
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0 

0 

0 
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FOR  WASHINGTON  MEAN  NOON 

• 

Date. 

h 

i 

e 

L 

Date. 

16 

i 

e 

L 

Jan.      1 

0.652 

72% 

188.7 

43.5 

July      0 

0.605 

•  71% 

10?4 

36.9 

6 

0.747 

60.5 

184.9 

36.9 

5 

0.523 

87.4 

14.3 

34.1 

11 

0.812 

51.3 

180.4 

31.8 

10 

0.443 

96.6 

17.6 

32.2 

16 

0.861 

4.3.7 

175.5 

28.7 

15 

0.360 

106.3 

20.8 

30.3 

21 

0.898 

37.3 

170.2 

26.7 

20 

0.273 

117.0 

24.2 

27.3 

26 

0.928 

31.0 

164.8 

26.0 

25 

0.174 

129.9 

28.4 

21.4 

31 

0.954 

24.8 

158.6 

26.4 

30 

0.094 

144.4 

a5.5 

13.6 

Feb.     5 

0.973 

18.8 

150.8 

2ao 

Aug.      4 

0.028 

160.6 

54.6 

4.8 

10 

0.989 

11.9 

138.0 

31.0 

9 

0.012 

167.1 

132.0 

2.3 

15 

0.996 

5.0 

93.8 

35.9 

14 

0.063 

150.9 

176.4 

11.1 

20 

0.993 

9.9 

6.1 

43.4 

19 

0.195 

127.5 

187.9 

30.9 

25 

0.961 

22.9 

345.9 

53.5 

24 

0.379 

104.0 

194.2 

50.3 

Mar.     2 

0.881 

40.4 

338.4 

63.2 

29 

0.592 

79.4 

197.8 

66.4 

7 

0.735 

62.0 

334.4 

71.1 

Sept     3 

0.780 

55.9 

204.1 

69.0 

12 

0.537 

85.8 

331.6 

66.2 

8 

0.910 

35.0 

211.0 

61.4 

17 

0.322 

110.8 

328.3 

48.4 

13 

0.976 

18.0 

219.6 

50.5 

22 

0.142 

134.9 

324.3 

24.7 

18 

0.998 

5.7 

252.6 

41.1 

27 

0.036 

158.1 

313.1 

6.8 

23 

0.996 

7.5 

290.0 

33.6 

Apr.      1 

0.004 

173.0 

224.2 

0.7 

28 

0.982 

15.3 

16.5 

30.0 

6 

0.042 

156.4 

165.0 

7.2 

Oct.       3 

0.962 

22.5 

21.3 

27.3 

11 

0.123 

138.8 

156.9 

17.8 

8 

0.938 

28.9 

22.9 

26.0 

16 

0.217 

124.5 

154.0 

25.4 

13 

0.909 

35.2 

23.0 

25.9 

21 

0.309 

112.5 

152.4 

29.7 

18 

0.874 

41.6 

22.4 

26.9 

26 

0.400 

101.5 

151.7 

32.3 

23 

0.831 

48.6 

21.2 

29.1 

May     1 

0.477 

92.7 

151.5 

33.4 

28 

0.774 

56.8 

19.5 

32.6 

6 

0.555 

83.1 

151.7 

35.0 

Nov.      2 

0.697 

66.8 

17.6 

37.6 

11 

0.636 

74.3 

152.7 

37.8 

7 

0.590 

79.7 

15.7 

43.6 

16 

0.721 

63.8 

154.4 

42.0 

12 

0.441 

91.8 

14.0 

47.6 

21 

0.813 

51.2 

157.1 

4a5 

17 

0.175 

130.5 

13.0 

28.5 

26 

0.904 

36.2 

161.4 

56.6 

22 

0.059 

151.9 

10.8 

13.5 

31 

0.976 

lao 

169.4 

64.4 

27 

0.008 

169.8 

216.5 

2.0 

June    5 

0.999 

3.5 

302.7 

67.4 

Dec      2 

0.1.55 

133.6 

203.2 

31.9 

10 

0.961 

22.7 

346.2 

63.3 

7 

0.379 

104.1 

201.0 

52.8 

15 

0.880 

40.6 

354.5 

55.2 

12 

0.570 

81.9 

19a4 

52.4 

20 

0.784 

55.3 

0.8 

47.1 

17 

0.705 

65.8 

195.2 

44.8 

25 

0.691 

67.6 

6.0 

41.0 

22 

0.797 

53.6 

191.3 

37.5 

30 

0.605 

77.9 

10.4 

36.9 

27 

0.859 

44.2 

186.8 

32.0 

32 

0.902 

36.4 

181.7 

28.4 

NOTATION. 

it,  the  ratio  of  the  iUuminated  portion  of  the  apparent  die 

ik  to  the 

entire  ap 

parent  dii 

ik  oon- 

sidered  aa  the  superficies  of  a  circle. 

if    the  angle  between  the  sun  and  earth,  as  seen  from  the 

planet. 

(7,    the  angle  which  the  line  joining  the  cusps,  or  eztremitiei 

i  of  the  i 

lluminate< 

j  portion, 

makea 

with  the  meridian. 

Lf  the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amoun 

t  of  light 

received 

by  an  ey 

e  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  si 

ibtending 

an  angu] 

ar  radius 

of  one 

second  of  arc,  situated  at  distance  unity  from  the  su 

n,  and  ill 

uminated 

by  the  li 

itter  as 

the  mean  disk  of  the  planet  is  illuminated. 

DISK  OF  VENUS,  1893. 
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■ 

FOR  WASHINGTON  MEAN  NOON 

• 

Date. 

k 

i 

6 

L 

Date. 

k 

i 

$ 

L 

Jan.     1 

0.873 

4L8 

189.7 

62.8' 

July      5 

0.953 

25!b 

8% 

51.3 

6 

0.883 

40.0 

186.9 

61.2 

10 

0.945 

27.0 

10.4 

52.0 

11 

0.8»2 

3a3 

183.9 

59.7 

15 

0.937 

29.0 

12.5 

52.8 

16 

0.902 

36.5 

180.9 

6a4 

20 

0.929 

31.0 

14.4 

53.6 

21 

0.911 

34.8 

177.7 

57.1 

25 

0.919 

33.0 

16.1 

54.5 

26 

0.919 

33.0 

174.6 

65.9 

30 

0.909 

35.0 

17.6 

55.5 

31 

0.927 

31.3 

171.5 

54.8 

Aug.      4 

0.899 

37.0 

lao 

56.6 

Feb.     5 

0.935 

29.6 

168.5 

53.8 

9 

0.889 

39.0 

20.0 

57.8 

10 

0.942 

27.9 

165.7 

62.8 

14 

0.878 

41.0 

20.9 

59.1 

15 

0.948 

26.2 

162.9 

52.0 

19 

0.866 

42.9 

21.6 

60.5 

20 

0.955 

24.6 

160.3 

51.2 

24 

0.854 

44.8 

22.0 

62.0 

25 

0.960 

23.0 

157.9 

50.5 

29 

0.843 

46.7 

22.2 

63.7 

Mar.     2 

0.966 

21.3 

155.8 

49.8 

Sept.     3 

0.830 

4a7 

22.2 

65.5 

7 

0.971 

19.6 

153.7 

49.2 

8 

0.817 

50.6 

21.9 

67.4 

12 

0.976 

17.9 

151.9 

4a7 

13 

0.804 

52.6 

21.5 

69.5 

17 

0.980 

16.2 

150.4 

48.2 

18 

0.790 

54.6 

20.7 

71.8 

22 

0.984 

14.6 

148.8 

47.8 

23 

0.776 

56.5 

19.8 

74.3 

27 

0.987 

12.9 

147.6 

47.5 

28 

0.762 

5a5 

lao 

77.1 

Apr.      1 

0.991 

11.2 

146.4 

47.2 

Oot.       3 

0.747 

60.4 

17.2 

80.1 

6 

0.994 

9.4 

145.2 

47.0 

8 

0.732 

62.4 

]£.6 

83.3 

11 

0.995 

7.7 

143.7 

46.8 

13 

•  0.716 

64.4 

13.8 

86.8 

16 

0.997 

5.9 

141.4 

46.7 

18 

0.700 

66.5 

11.8 

90.6 

21 

0.999 

4.1 

137.9 

46.6 

23 

0.684 

68.5 

9.6 

95.0 

26 

V.999 

2.7 

127.6 

46.5 

28 

0.666 

70.6 

7.3 

99.7 

Hay     1 

1.000 

1.3 

83.3 

46.6 

KoY.      2 

0.648 

72.7 

4.9 

104.7 

6 

1.000 

2.0 

12.4 

46.7 

7 

0.630 

75.0 

2.5 

110.4 

11 

0.999 

3.7 

355.5 

46.8 

12 

0.610 

77.3 

0.0 

116.5 

16 

0.996 

5.5 

351.7 

47.0 

17 

0.600 

79.7 

357.6 

123.3 

21 

0.996 

7.3 

350.6 

47.2 

22 

0.568 

88.1 

3S5.2 

130.7 

26 

0.994 

9.2 

351.1 

47.4 

27 

0.546 

84.7 

852.9 

13a7 

31 

0.991 

11.1 

352.6 

47.7 

Deo.      2 

0.523 

87.4 

350.8 

147.4 

June    5 

0.967 

13.1 

354.3 

4ai 

7 

0.497 

90.2 

34a7 

156.9 

10 

0.983 

15.1 

356.4 

48.5 

12 

0.470 

93.4 

346.8 

167.0 

15 

0.978 

17.0 

358.7 

48.9 

17 

0.442 

96.7 

345.1 

i7ao 

20 

0.973 

19.0 

xa 

49.4 

22 

0.412 

100.2 

343.5 

188.5 

25 

0.967 

21.0 

3.5 

50.0 

87 

0.379 

104.0 

842.0 

199.3 

30 

0.960 

23.0 

5.9 

60.6 

82 

a343 

10&3 

340.5 

20a5 

452  MARS,  1893. 


BIabb  not  being  in  opposition  doring  the  year  1883,  the  Mtellitee  Will  not  be  visible. 


till   ■  I      ^m^nm^—i ^^— ■    m       Hi 


4    ■>*       I     *i^  ■*-  I  ^1  M^ 


▲PPA&ENT   DISK   OP   MARB. 


^^^•^^i^m^m^^mtlm^^ 


January 

1, 

0.875 

Jannaiy 

31, 

0.892 

March 

1, 

0.913 

Maich 

31, 

0.966 

April 

30, 

0.967 

May 

30, 

0.974 

Jtme 

», 

0J87 

July 

29, 

0.996 

August 

28, 

1.000 

September 

27, 

0.998 

October 

27, 

0.991 

November 

26, 

0.978 

December 

26. 

0.960 

The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  disk,  the  apparent  diameter 
of  the  planet  being  taken  as  unity. 


SATELLITES  OF  JUPITER,  1893. 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  IS0I3, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(THE  VERTICAL  SCALE  IS  THREE  TIMES  THE  HORIZONTAL  ONE,) 


The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  45(>--476,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructin^f  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  fVom  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  lefl  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeraL  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  Q  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  BBtellite  is  thus  rendered  Invisible. 

When  an  observation  is  made  at  a  different  hour  fiiom  that  for  which  the  diagram  Is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  ponition  to  the  above  diagnun,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods:— 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d 

h 

m 

8 

d 

I. 

1 

18 

28 

35.945 

»    1.76986048 

n. 

3 

13 

17 

53.735 

».    3J»409416 

m. 

7 

3 

59 

35.854 

«.    7.16638790 

IV. 

16 

18 

5 

e.936 

a.  16.75355241 

WM 


mm 


i 
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JUPITER'S  SATELLITES,  1893. 


WASHINGTON  MEAN  TIME  OF  SUPERIOE  GEOOENTfilG  CONJUNCTION. 


SATELLITE    I. 


Jan.  2 
4 
5 
7 
9 


11 
12 
14 
16 

18 


20 
21 
23 
25 
27 


28 

30 

Feb.        1 

3 

4 


6 

8 

10 

12 

13 


15 
17 
19 
20 
22 


24 

26 

27 

March    1 

3 

5 

7 

8 

10 

12 

14 
15 
17 
19 
21 
23 


h 
7 
2 
20 
15 
9 


4 
22 
17 
11 

6 


0 

19 

13 

8 

2 


21 
15 
10 
4 
23 


m 
52.0 
20.9 
49.6 
18.8 
47.9 


17.1 
46.3 
15.6 
44.8 
14.3 


43.6 
13.1 
42.6 
12.2 
41.8 


11.5 
41.2 
11.0 
40.8 
10.6 


17  40.5 

12  10.4 

6  40.4 

1  10.4 

19  40.4 


14 

8 

3 

21 

16 


10.5 
40.6 
10.7 
40.8 
11.0 


10  41.2 
5  11.4 
23  41.6 
18  11.9 
12  42.1 


7 

1 

20 

14 

9 

3 
22 

16 

11 

5 

0 


12.4 
42.7 
13.2 
43.5 
13.9 

44.2 
14.7 
45.0 
15.5 
46.1 
16.4 


Maroh  24 
26 
28 
30 
31 


April  2 
4 
6 

May  20 
22 


24 
25 
27 

29 
31 


June 


July 


1 
3 
5 

7 
8 


10 
12 
14 
16 
17 


19 
21 
23 
24 
26 


28 

30 

1 

3 

5 

7 

9 

10 

12 

14 

16 
17 
19 
21 
23 
24 


h 

18 

13 

7 

2 

20 


m 
46.8 
17.4 
47.7 
18.4 
48.9 


15  19.4 
9  50.0 

4  20.8 
11    2.0 

5  32.2 


0    2.6 

18  32.8 

13    3.2 

7  33.4 

2    3.7 


20  34.0 

15    4.3 

9  34.6 

4    4.8 

22  34.9 


17    4.9 

11  35.0 

6    5.0 

0  35.1 

19    5.1 


13  35.1 

8    5.1 

2  3».0 

21    4.9 

15  34.7 


10 
4 
23 
17 
12 

6 
1 

19 
14 

8 


4.5 
34.3 

4.1 
33.8 

3.5 

33.1 
2.8 

32.5 
2.1 

31.6 


3  1.2 
21  30.7 
16  0.1 
10  29.4 

4  5a8 
23  28.0 


July   26 
28 
30 

Aug.   1 
2 

h  m 

17  57.3 

12  26.5 

6  55.7 

1  24.7 

19  53.8 

4 

6 

8 

9 

11 

14  22.7 

8  61.7 

3  20.5 

21  49.4 

16  18.2 

13 
15 

16 
18 
20 

10  47.0 
5  15.6 
23  44.3 
18  12.9 
12  41.4 

22 
24 
25 
27 
29 

7  9.7 

1  38.2 

20  6.5 

14  34.8 
9  2.9 

31 

Sept.   1 

3 

5 

7 

3  31.3 
21  59.1 
16  27.2 
10  55.2 

5  23.1 

8 
10 
12 
14 
16 

23  50.8 

18  18.6 

12  46.3 

7  13,9 

1  41.3 

17 
19 
21 
23 
24 

20  8.B 
14  36.2 

9  3.5 
3  30.7 

21  57.9 

26 

28 

30 

Oct.    1 

3 

16  25.0 
10  52.1 
5  19.1 
23  46.1 
18  12.9 

5 

7 

9 

10 

12 

12  39.7 

7  6.5 

1  33.2 

19  59.7 

14  26.3 

Got. 


Nov. 


Deo. 


14 
16 
17 
19 
21 


23 
24 
26 
28 
30 


1 
2 
4 
6 
8 


9 
11 
13 
15 
16 


18 
20 
22 
24 
25 


27 

29 

1 

2 

4 


6 

8 

9 

11 

13 


15 
17 

18 
20 


24 
25 
27 
29 
31 


h  m 
8  52.8 
3  19.2 
21  45.5 
16  11.8 
10  38.1 


5  4.3 
23  30.4 
17  66.7 
12  22.7 

6  48.9 


1  14.9 
19  40.8 
6.7 
32.8 

5&7 


14 

8 
2 


21  24.7 
15  50.6 
10  16.6 
4  42.4 
23    8.3 


17  34.2 

12    0.1 

6  26.0 

0  52.1 

19  lai 


13  44.1 

6  lOJ 

2  36.3 

21    2.3 

15  26.6 


9  54.8 

4  21.1 

22  47.4 

17  13.4 

11  40.2 


6  6.6 
0  33.3 

19    0.1 
13  26.8 

7  53.6 


2  90.4 
20  47.4 
15  14.4 

9  41.5 

4  a6 
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WASHINGTON  MEAN  TIME  OP  SUPERIOB  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II 

• 

h    m 

h    m 

b    m 

*   h    m 

Jan.        1 

16  21.9 

Blarob  28 

1  29.8 

July 

23 

12  28.6 

Oct. 

13 

5  29.6 

5 

5  38.6 

31 

14  56.4 

27 

1  49.7 

16 

18  38.3 

8 

16  57.3 

30 

15  11.1 

20 

7  46.7 

12 

8  16.5 

May 

13 

8  15.7 

Aug, 

3 

4  31.5 

23 

20  54.7 

15 

21  36.1 

16 

21  41.6 
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I. 

Sh. 

In. 

3  9 

I. 

Tr. 

In. 

4  3 

I. 

Sh. 

Eg. 

5  21 

I. 

Tp. 

Eg. 
Dw. 

33  2  15.1 

1. 

Eo. 

Kora.— In.  denotes  ingress;  Bg.,  egress;  Dis.,  disappesranoe;  Re.,  reappearsnoe;  Ec,  eclipse. 

Oo.  denotes  ooonltation  t  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Wsshlagtoa. 
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Il 

WASHINGTON  MEAN  TIME. 

1 

AUGUST. 

d     \    m    a 

d     h    m    • 

d     h   m    • 

1     2  31 

L    Oo. 

Be. 

11    13  52  60.3 

I.*  Eo. 

Dis. 

81    11    7 

L*Tp. 

Eg. 

5  36 

II.    Sii. 

In. 

17  24 

I.    Oo. 

Be. 

88     4  43  29.7 

L   Eo. 

7  57 

n.  sh. 

Eg. 

21  28 

II.    Sh. 

In. 

8  16 

I.    Oo. 

Be. 

8  17 

n.    Tr. 

Id. 

23  49 

II.    Sh. 

Eg. 

13  21 

IL*Sh. 

In. 

10  35 

II.    Tr. 

Eff. 
Dts. 

18     0  15 

II.    Tr. 

In. 

16  41 

IL*8h. 

Eg. 

19  67  38.0 

ni.    Ec. 

2  32 

n.    Tr. 

Eg. 

16    9 

IL*Tp. 

In. 

SO  19 

I.    Sh. 

In. 

11  10 

I.    Sh. 

In. 

18  27 

n.  Tp. 

Eg. 

21  25  42.6 

III.    Ec. 

Bo. 

12  32 

I.»  Tr. 

In. 

83     2    1 

I.    Sh. 

In. 

21  38 

I.    Tr. 

In. 

13  22 

I.*8h. 

Eg. 

324 

I.    Tr. 

In. 

22  31 

I.    Sh. 

Eg. 

14    4 

III.*  Sh. 

In. 

4  18 

I.    Sh. 

Eg. 

23  50 

I.    Tr. 

Eg. 

14  44 

I.*Tr. 

Eg. 

6  36 

I.    Tr. 

Eg. 

3     1  16 

III.    Oo. 

Dis. 

15  47 

III.*  Sh. 

Eg. 

7  67  61.7 

III.    Ec. 

Dis. 

2  50 

m.    Oc. 

Be. 

19  42 

III.    Tr. 

In. 

9  25  62.3 

111.    Ec. 

Be. 

'    17  80  41.7 

I.    £o. 

Dis. 

21  12 

ni.    Tr. 

Eff. 
Dw. 

13  34 

111.*  Oo. 

Dis. 

21    0 

I.    Oc. 

Be. 

13     8  21  19.3 

I.    Ec. 

16    0 

III.*  Oo. 

Be. 

8     0  42  43.9 

II.    Ec. 

Dis. 

11  54 

I.    Oc. 

Be. 

23  11  57.4 

I.    Eo. 

Dis. 

2  57  13.9 

11.    Ec. 

Be. 

16  37  35.0 

II.*  Ec. 

DlH. 

84     244 

I.    Oc. 

Be. 

3  22 

n.   Oc. 

Dis. 

18  51  54.0 

n.    Ec. 

Be. 

8  8122.4 

II.    fie. 

Dis. 

5  41 

II.    Oc. 

Be. 

19  22 

n.  Oc 

Dis. 

10  45  32.8 

n.*Eo. 

Be. 

14  48 

!.•  Sh. 

In. 

21  40 

n.  Oc. 

Be. 

11  17 

II.*  Oo. 

Dis. 

16    8 

!.•  Tr. 

In. 

14     5  39 

I.    Sh. 

In. 

13  34 

II.*  Oc. 

Be.     • 

17    0 

I.    Sh. 

Eg. 

7    1 

I.    Tr. 

In. 

20  30 

I.    Sh. 

In.     1 

18  20 

I.    Tr. 

Eg. 

7  51 

I.    Sh. 

Eg. 

21  53 

I.    Tr. 

In.     \ 

4    11  69    6.1 

I.    Ec. 

Dis. 

9  13 

I.    Tr. 

Eg. 
Dis. 

22  42 

I.    Sh. 

Eg. 

15  29 

I.»  Oc. 

Be. 

18     2  49  43.9 

I.    Ec. 

88      0    4 

I.    Tr. 

Eff. 
Dts. 

18  53 

11.    Sh. 

In. 

6  21 

I.    Oc. 

Be. 

17  40  21.7 

I.    Eo. 

21  14 

II.    Sh. 

Eg. 

10  46 

II.    Sh. 

In. 

21  12 

L    Oc 

Be. 

21  36 

n.    Tr. 

In. 

13    6 

II.*  Sh. 

Eg. 

88     2  39 

II.    Sh. 

In. 

23  55 

n.    Tr. 

Eg. 

13  33 

II.*  Tr. 

In. 

4  59 

11.    Sh. 

Eg.    ' 

«     9  16 

I.    Sh. 

In. 

15  50 

II.*  Tr. 

Eg. 

626 

n.    Tr. 

In.     , 

10    3 

lU.    Sh. 

In. 

18     0    7 

I.    Sh. 

In. 

743 

IT.    Tr. 

Eg. 

10  37 

I.    Tr. 

In. 

1  30 

I.    Tr. 

In. 

14  58 

I.*  Sh. 

In. 

11  28 

I  ♦  Sh. 

Eg. 

2  19 

I.    Sh. 

Eg. 

16  21 

I.*Tr. 

In 

11  47 

m.»  Sh. 

Eg. 

3  42 

I.    Tr. 

Eg. 

17  10 

I.    Sh. 

Eg. 

12  49 

I.»Tr. 

Eg. 

3  68    4.H 

III.    Ec. 

Dis. 

18  32 

I.    Tr. 

Eg.    ■ 

15  34 

III.»  Tr. 

In. 

5  26    3.4 

III.    Ec. 

Be. 

22    6 

m.    Sh. 

In. 

17    7 

III.    Tr. 

Eg. 

9  32 

III.    Oc. 

Dis. 

23  48 

III.    Sh. 

Eg. 

6     6  27  34.9 

I.    Ec. 

Dts. 

11    0 

III.    Oc. 

Be. 

97     3  47 

III.    Tr. 

I^ 

958 

I.    Oc. 

Be. 

21  18  11.0 

I.    Ec. 

Dis. 

5  12 

m.    Tr. 

Eg. 
D&. 

14   1  ia5 

n.»  Ec. 

Dis. 

IT     0  50 

I.    Oo. 

Be. 

12    8  6L7 

I.*  Eo. 

16  15  44.9 

II.*  Ec. 

Be. 

5  55  20.3 

II.    Ec. 

Dis. 

15  41 

I.*Oo. 

Be. 

16  43 

n.*  Oc. 

Dis. 

8    9  36.1 

II.    Eo. 

Be. 

21  49  35.0 

II.    Ec. 

Dis. 

19    1 

n.  Oc. 

Be. 

8  40 

n.   Oo. 

Dis. 

88     0    3  43.2 

II.    Ec. 

Be. 

7     345 

I.   Sh. 

In. 

10  58 

II.    Oc. 

Be. 

0  34 

II.    Oc. 

Dis. 

6    6 

I.    Tr. 

In. 

18  36 

I.    Sh. 

In. 

2  51 

n.    Oc. 

Be. 

5  57 

I.    Sh. 

Eg. 

19  59 

I.    Tr. 

In. 

927 

I.    Sh. 

In.     . 

7  17 

I.    Tr. 

Eg. 

20  48 

I.    Sh. 

Eg. 

10  49 

I.*Tr. 

In.     1 

8     0  65  59.4 

I.    Ec. 

Dis. 

22  10 

I.    Tr. 

Eg. 
Dm. 

11  39 

I.*  Sh. 

Eg. 

436 

I.    Oo. 

Be. 

18   16  46  86.4 

I.*  Ec. 

13    0 

I.*Tr. 

Eg.    ; 
Dia. 

8  11 

II.    Sh. 

In. 

19  19 

I.    Oo. 

Be. 

88     6  37  16.9 

I.   Eo. 

10  32 

n.  Sh. 

Eg. 

18     0    3 

II.    Sh. 

In. 

10    9 

I.    Oc. 

Be. 

10  57 

n.    Tr. 

In. 

224 

II.    Sh. 

Eg. 

15  56 

n.*  Sh. 

In. 

13  14 

!!.•  Tr. 

Eg. 

2  51 

II.    Tr. 

In. 

18  17 

U.    Sh. 

Eg. 

22  13 

I.    Sh. 

In. 

5    6 

11.    Tr. 

Eg. 

18  42 

n.   Tr. 

In. 

23  35 

I.   Tr. 

In. 

13    4 

I.*  Sh. 

In. 

20  69 

U.   Tr. 

Eg. 

23  58    9.2 

III.    Ec. 

Dis. 

14  27 

I.*Tr. 

In. 

88     366 

I.    Sh. 

-  ® 
In. 

8     0  25 

I.    Sh. 

Eg. 

15  16 

I.*  Sh. 

Eg. 

5  17 

I.    Tr. 

in. 

]  26    9.4 

III.    Eo. 

Be. 

16  39 

I.*  Tr. 

Eg. 

6    7 

I.    Sh. 

Eg. 

1  46 

I.    Tr. 

Eg. 

18    6 

III.    Sh. 

In. 

7  29 

I.    Tr. 

Eg. 

mi 

526 

III.    Oc. 

Dis. 

19  48 

III.    Sh. 

Eg. 

11  67  45.5 

ITT.*  Ec 

6  57 

III.    Oc. 

Be. 

23  47 

III.    Tr. 

In. 

13  25  52.7 

in.*  Ec. 

Be. 

19  Hi  26.0 

I.    Eo. 

Dis. 

88     1  14 

III.    Tr. 

Eff. 
Dis. 

17  31 

IIL    Oc. 

Dis. 

22  55 

I.    Oc. 

Be. 

10  15    4.8 

I.    Eo. 

18  56 

III.    Oc 

Be. 

18     3  19    7.3 

II.    Ec. 

Dis. 

13  47 

I*Oc. 

Be. 

31      1    6  45.5 

I.    Ec 

Dis. 

5  33  29.9 

II.    Ec. 

Be. 

19  13  42.4 

II     Eo. 

Dts. 

4  37 

I.    Oc. 

Re. 

6    2 

1 

IL    Oo. 

Dis. 

21  27  55.2 

II     Eo. 

Be. 

11    7  14.1 

II.*  Ec 

Dis. 

<             820 

n.   Oo. 

Be. 

121  59 

U.    Oo. 

Dis. 

13  21  20.3 

II.*  Ec 

Be. 

t            16  42 

I.    Sh. 

In. 

81     0  16 

n.   Oc. 

Be. 

13  50 

II.*  Oc 

Dis.   - 

18    3 

I.    Tr. 

In. 

7  33 

I.    Sh. 

In. 

16    7 

H.*Oc 

Be.    . 

18  54 

I.    Sh. 

Eg. 

856 

I.    Tr. 

In. 

22  24 

I.    Sh. 

In. 

20  15 

I.    Tr. 

Eg. 

9  45 

I.    Sh. 

Eg. 

23  46 

I.    Xr. 

In.     1 

SODi-Tn.  dsBMBsinirau;  Xg.,  sgnnt  ZHs.,  ittmppmaambf  Ba.,  zmppmnantt  Ba,  edIpM. 

Oe.  danotos  ooonUstioo ;  Tr.,  tnttslt  of  the  tstoUite;  Sh..  (nuult  of  the  thsdowi  *Vlaible  st  Wsiblnstaa. 
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WASHINGTON  MEAN  TIME. 
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WASHINGTON  MEAN  TIME. 

SEPTEMBEB. 

d     h   m    • 

d      h    m    • 

d     h   m    • 

1     0  36 

I.    Sh. 

Eg. 

11     3    0  56.2 

n.  Eo. 

Dis. 

90  23  58  36.4 

III.    Eo. 

Dis. 

1  57 

I.    Tr. 

Eff. 

5  14  55.8 

U.    Eo. 

Be. 

ai     1  27  21.6 

UI.    Eo. 

Be. 

19  34  10.3 

I.    Eo. 

5  37 

II.    Oo. 

Dis. 

4  58 

in.  Oo. 

Dis. 

23    5 

I.    Oo. 

Be. 

7  53 

n.  Oo. 

Be. 

6  15 

m.  Oo. 

Be. 

9     5  14 

II.    Sh. 

In. 

13  14 

I.*  Sh. 

In. 

6  47  27.6 

I.   Ec. 

Dis. 

7  35 

11.    Sh. 

Eg. 

14  33 

L*Tr. 

In. 

10    9 

I.*Oo. 

Be. 

7  59 

II.    Tr. 

In. 

15  27 

I.*  Sh. 

Eg. 

18  53  57.4 

U.   Ec 

Die 

10  15 

II.*  Tr. 

Eg. 

16  44 

I.*Tr. 

Eff. 
D&. 

21    7  52.0 

n.  Ec. 

Be. 

16  52 

!•  Sh. 

l£ 

19   10  24  59.8 

I.*  Eo. 

21  17 

n.  Oo. 

Dis. 

18  14 

I.    Tr. 

In. 

13  52 

I.*  Oo. 

Be. 

23  32 

n.  Oc. 

Be. 

19    4 

I.    Sh. 

Eg. 

21    7 

n.  Sh. 

In. 

m     4    5 

I.    Sh. 

In. 

20  25 

I.    Tr. 

Eg. 

23  28 

n.  Sh. 

Eg. 

5  18 

I.   Tp. 

In. 

3     2    5 

III.    Sh. 

In. 

23  44 

n.   Tr. 

In. 

6  17 

I.    Sh. 

Eg. 

349 

m.    Sh. 

Eg. 

13     159 

n.    Tr. 

Eg. 

7  29 

I.   Tp. 

Eff. 
Dfs. 

7  44 

m.    Tr. 

In! 

7  43 

I.    Sh. 

In. 

»3     1  15  64.7 

I.    Eo. 

9    5 

TIT.    Tr. 

Eff. 

9    1 

I.    Tr. 

In. 

436 

I.    Oc. 

Be. 

14    2  40.7 

!•  Ec. 

DlB. 

9  55 

I.*  Sh. 

Eg. 

13    1 

n.*  Sh. 

In. 

17  33 

I.    Oo. 

Re. 

11  12 

I.*Tr. 

Eg. 

15  22 

n.*  Sh. 

Eg. 

4     0  25  19.7 

II.    Eo. 

Dia. 

19  58  24.7 

III.    Eo. 

Dis. 

15  24 

n.*Tr. 

In! 

2  39  23.9 

U.    Ec. 

Be. 

21  26  54.3 

TIT.    Eo. 

Be. 

17  39 

11.    Tr. 

Eg. 

3    7 

11.    Oo. 

Dis. 

14     1  14 

m.   Oo. 

Dis. 

22  34 

I.    Sh. 

In. 

523 

11.    Oo. 

Be. 

233 

m.  Oo. 

Be. 

23  45 

I.    Xp. 

In. 

11  21 

!.•  Sh. 

In, 

4  53  30.0 

I.    Eo. 

Dis. 

M     046 

I.    Sh. 

Eg. 

12  42 

I.^Tr. 

In. 

820 

I.    Oo. 

Be. 

1  56 

I.    Tp. 

Eg. 

13  33 

!•  Sh. 

Eg, 

16  18  31.1 

n.*Eo. 

Dis. 

14    5 

m.*  Sh. 

IiC 

14  53 

L^Tr. 

Eff. 

18  32  28.9 

U.    Eo. 

Be. 

15  49 

ra.*  Sh. 

Eg. 

ff     8  31    6.9 

I.    Eo. 

18  51 

II.    Oo. 

Dis. 

19    1 

HI.    Tr. 

In. 

12    1 

!•  Oo. 

Be. 

21    6 

II.    Oo. 

Be. 

19  44  28.7 

I.    Ec. 

Dis. 

18  32 

U.    Sh. 

In. 

Iff     2  12 

I.    8h. 

In. 

20  17 

TIT.    Tp. 

Eg. 

20  52 

U.    Sh. 

Eg. 

328 

I.   Tr. 

In. 

23    4 

I.    Oo. 

bS. 

21  15 

n.  Tp. 

In. 

424 

I.    Sh. 

Eg. 

M     8  11  44.9 

II.    Ec. 

Dis. 

23  31 

11.   Tr. 

Eg. 

5  40 

I.    Tr. 

Eff. 
Dm. 

10  25  38.3 

11.*  Eo. 

Be. 

•     5  49 

I.    Sh. 

te 

23  21  56.1 

I.    Eo. 

10  30 

II.*  Oo. 

Die 

7  10 

I.   Tr. 

In, 

M     2  47 

I.    Oo. 

Be. 

12  45 

IL*Oc. 

Be. 

8    1 

I.    Sh. 

Eg. 

10  25 

n.*8h. 

In. 

17    3 

I.*8h. 

In. 

9  21 

I.    Tr. 

Eff, 

DfB. 

12  46 

n.*sh. 

Eg. 

18  12 

I.    Tp. 

In. 

15  57  46.1 

111.*  Eo. 

12  58 

n.*Tr. 

In. 

19  15 

I.   Sh. 

Eg. 

17  26    3.1 

ni.  Eo. 

Be. 

15  13 

II.*  Tr. 

Eg. 

20  23 

I.   Tp. 

e|. 

21  25 

III.    Oo. 

Dis. 

20  40 

I.   Sh. 

l£ 

M   14  12  67.2 

I.*Ec. 

D&. 

22  46 

TIT.    Oo. 

Be. 

2156 

I.   Tr. 

In. 

17  31 

I.   Oo. 

Be. 

7     2  59  36.0 

I.    Eo. 

Die. 

22  52 

I.    Sh. 

Eg. 

»7     2  19 

n.    Sh. 

In. 

629 

I.    Oo. 

Be. 

24    7 

I.   Tp. 

Eg. 

4  36 

n.   Tp. 

In. 

13  42  57.0 

II.»  Eo. 

Dis. 

17   10    5 

ni.*  Sh. 

In. 

4  40 

U.   Sh. 

Eg. 

15  56  58.8 

II.»  Eo. 

Be. 

11  49 

III.*  Sh. 

Eg. 

6  51 

n.   Tp. 

Eg. 

16  22 

U*  Oo. 

Dis. 

15  20 

m.*  Tp. 

l£ 

11  31 

I.*8h. 

In! 

18  38 

n.  Oc. 

Be. 

16  38 

in.*  Tp. 

Eff. 
Dis. 

12  39 

I.*Tp. 

In. 

8     0  17 

I.    Sh. 

In. 

17  50  28.8 

L    Eo. 

13  43 

I.*8h. 

Eg. 

1  37 

I.    Tr. 

In. 

21  14 

I.    Oo. 

Be. 

14  50 

L*Tr. 

Eff. 
Die. 

230 

I.    Sh. 

Eg. 

18     5  36  24.2 

n.    Eo. 

Dis. 

M     3  69    4.6 

III.   Ec 

3  49 

I.    Tr. 

Eg. 

7  50  20.2 

U.   Eo. 

Be. 

5  28    7.2 

m.    Ec 

Be 

21  28    1.6 

I.   Eo. 

Dis. 

8    5 

U.    Oo. 

Dis. 

837 

m.  Oc 

Die 

•     056 

I.    Oo. 

Be. 

10  20 

n.*oo. 

Be. 

8  41  30.4 

L    Eo. 

Die 

7  50 

II.    Sh. 

In. 

15    9 

I.*8h. 

In. 

9  52 

in.*oc 

Be. 

10  10 

II.*  Sh. 

Eg. 

16  23 

I.*Tp. 

In. 

11  58 

I.*Oo. 

Be 

10  29 

II.  ♦  Tp. 

In! 

17  21 

I.    Sh. 

Eg. 

21  29  16.3 

II.   Ec. 

Die 

12  45 

II.*  Tr. 

Eg. 

18  34 

I.    Tp. 

D& 

M     1  66 

II.    Oc 

Re. 

18  46 

I.    Sh. 

In. 

t9   12  18  66.3 

I.*Eo. 

5  59 

I.    Sh. 

In. 

20    5 

I.   Tr. 

In. 

15  42 

I.*Oc. 

Be. 

7    6 

I.    Tp. 

In. 

20  58 

I.    Sh. 

Eg. 

23  43 

U.    Sh. 

In. 

8  12 

I.    Sh. 

%• 

22  16 

I.    Tr. 

Eg. 

90     2    4 

U.    Sh. 

Eg. 

9  17 

I.   Tr. 

St 

lO     6    5 

m.    Sh. 

In! 

212 

n.   Tp. 

In. 

39     3    9  68.6 

I.   Ec 

749 

UI.    Sh. 

Eg. 

427 

U.    Tp. 

Eg. 

625 

I.   Oc. 

Be. 

11  34 

III.*  Tr. 

In. 

937 

I.*Sh. 

In! 

16  37 

IL*8h. 

In.- 

12  54 

m.*  Tr. 

Eff. 

10  50 

I.*Tp. 

In. 

17  48 

n.   Tp. 

In. 

15  56  33.1 

L*Ec. 

Du. 

11  49 

I.*  Sh. 

Eg. 

17  68 

n.  Sh. 

Eg. 

19  24 

I.    Oc. 

Be. 

13    1 

I.*Tp. 

Eg. 

20    3 

IL   Tp. 

eI. 

XTOTB.— >In.  danotM  ingreH  i  Eg,,  egraaat  Dis.,  dlMppearanoe ;  Ba.,  resppearmnoe:  Be.,  eoUpM. 
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WASHrNTGTON  MB  AN  TIME. 

i 

OCTOBER. 

d      h   m    s 

d      h    m    s 

d     h    m    s 

1     0  28 

I.    Sfa. 

In. 

11    11  36 

n,»Tr. 

Eg. 

88     050 

n.    Tr. 

In. 

1  33 

I.    Tr. 

In. 

15  19 

I.*  Sh. 

l£. 

1  48 

n.    Sfa. 

Eg. 

2  40 

I.    Sh. 

Eg. 

16  13 

I.*Tr. 

la. 

3    4 

n.    Tr. 

Eg. 

3  44 

I.    Tr. 

Eg. 

17  31 

I.*  Sfa. 

Eg, 

6  10 

I.    Sfa. 

In. 

18    5 

ITT.    Sh. 

In. 

18  24 

I.    Tr. 

Eg- 

6  51 

I.    Tr. 

In. 

19  49 

III.    Sh. 

Eff. 
Dis. 

19   1158  69.2 

m.*  Eo. 

Dis. 

822 

I.*  Sfa. 

Eg. 

21  38  34.1 

I.  :fio. 

12  29  54.0 

I.*  Eo. 

Dis, 

9    2 

I.»Tr. 

Eg. 
Du. 

22  38 

III.    Tr. 

In. 

13  28  47.0 

III.*  Eo. 

Re. 

88     3  21  30.0 

I.    Eo. 

28  68 

111.    Tr. 

Eg. 

15  32 

I.*Oc. 

Re. 

6    6 

ni.    Sh. 

In. 

9     052 

I.    Oo. 

Re. 

15  40 

III.*  Oo. 

Dis. 

6  10 

I.   Oo. 

Re. 

10  46  59.0 

II.*  Eo. 

Dis. 

16  52 

in.*  Oo. 

Re. 

7  52 

m.»  Sfa. 

Eg. 

15    7 

II.*  Oo. 

Re. 

13     2  39  38.6 

IT.    Eo. 

Dia. 

859 

ra.»  Tr. 

l£ 

18  56 

I.    Sh. 

In. 

6  37 

n.   Oo. 

Re. 

10  12 

in.»  Tr. 

Eg. 
Du. 

19  59 

I.    Tr. 

In. 

9  47 

I.*  Sfa. 

In. 

18  32  17.1 

n.  Eo. 

21    8 

I.    Sh. 

Eg. 

10  39 

I.*  Tr. 

In. 

22    2 

n.  Oo. 

Re. 

22  11 

I.   Tr. 

Eg. 

12    0 

I.*  Sfa. 

Eg. 

84     039 

I.    Sfa. 

In. 

8    16    7    4.4 

I.    Eo. 

Dl8. 

1250 

I,*Tr. 

Eff. 
Dis. 

1  17 

I.    Tr. 

In. 

19  18 

I.    Oo. 

Re. 

1%     6^58  25.4 

I.   Eo. 

2  51 

I.    Sfa. 

Eg. 

4     455 

U.    Sh. 

In. 

9  58 

I.*  Oo. 

Re. 

328 

I.   Tr. 

4 
Du. 

7    1 

n.    Tr. 

In. 

20  50 

n.  Sfa. 

In. 

21  50    5.3 

I.    Eo. 

7  16 

II.    Sfa. 

Eg. 

22  31 

n.    Tr. 

In. 

88     036 

I.    Oo. 

Re, 

9  15 

II.*  Tr. 

Eg. 

23  11 

IL    Sfa. 

Eg. 

12  45 

n.»8fa. 

In. 

13  25 

I.»  Sh. 

IiT. 

18     0  46 

n,   Tr. 

Eg. 

13  58 

n.»Tr, 

In, 

14  26 

I.*  Tr. 

In. 

4  16 

I.    Sfa. 

In. 

15    6 

n.»  Sfa. 

Eg. 

15  37 

!•  Sh. 

Eg. 

5    5 

I.   Tr. 

In. 

16  13  V 

Il.»Tr. 

Eg. 

16  37 

L*  Tr. 

Ear. 
D&. 

628 

I.   Sfa. 

Eg. 

19   7 

I.   Sfa. 

In. 

ft     7  69    3.4 

m.    £c. 

7  16 

L   Tr. 

Eg. 

19  43 

I.   Tr. 

In. 

9  28  26.6 

III.*  Eo. 

Re. 

tm    1  27    4*1 

I.    Eo. 

D?8, 

21  19 

I.    Sfa. 

Eg, 

10  35  39.1 

I.*  Eo. 

Dis. 

2    6 

m.    Sfa. 

In. 

21  54 

L   Tr. 

Du. 

12  11 

in.*  Oo. 

Dia. 

3  51 

m.  Sfa. 

Eg. 

88   16  18  45.8 

I.»Eo, 

13  24 

ra.*  Oo. 

Re. 

425 

I.    Oo. 

Re. 

19    2 

I.    Oo. 

Re. 

13  45 

I.*  Oo. 

Re. 

5  37 

in.    Tr. 

In. 

19  59  31.8 

m.  Eo, 

Dis. 

6     0    4  29.6 

II.    Eo. 

Dis. 

6  48 

ra.    Tr. 

E^. 

21  30  ia2 

m.  Eo. 

Re. 

4  18 

II.    Oo. 

Re. 

15  57  13.9 

n.»  Eo. 

Dis. 

22  25 

m.  Oo. 

Dis. 

7  53 

L   Sh. 

In. 

19  46 

U.   Oo. 

Re. 

23  38 

m.  Oo. 

Re. 

853 

I.*  Tn 

In. 

22  45 

I.    Sh. 

In. 

87     7  49  47.2 

n.*Eo. 

Dis. 

10    6 

I.*  Sh. 

Eg. 

23  32 

I.    Tr. 

In. 

11  10 

U.»0o. 

Re. 

11    4 

!•  Tr. 

Eg. 

IT     0  57 

I.    Sfa. 

Eg. 

13  36 

I.*  Sfa. 

In. 

T     5    4    a7 

I.    Eo. 

Dis. 

1  43 

I.   Tr. 

Eff. 

14    9 

!.•  Tr. 

In. 

8  12 

I.    Oo. 

Re. 

19  55  37.6 

1.    Eo. 

Dis. 

15  48 

I.*  Sfa. 

Eg. 

18  14 

II.    Sh. 

In. 

22  51 

I.    Oo. 

Re. 

16  20^ 

I.*Tr. 

It 

20  11 

n.    Tr. 

In. 

18   10    9 

n.»  Sfa. 

In. 

88   10  47  20.6 

I.*Eo. 

20  34 

II.    Sfa. 

Eg. 

11  41 

n.»Tr. 

In. 

13  28 

I.*Oo. 

Re. 

22  25 

II.    Tr. 

Eg. 

12  29 

II.*  Sfa. 

Eg. 

88     2    4 

II.    Sfa. 

In. 

8     2  22 

I.    Sfa. 

In. 

13  56 

n.*Tr. 

Eg. 

3    7 

n.    Tr. 

In. 

320 

I.   Tr. 

In. 

17  13 

I.*  Sfa. 

In. 

425 

n.  Sfa. 

Eg. 

4  34 

I.    Sh. 

Eg. 

17  58 

I.    Tr. 

In. 

522 

n.   Tr. 

Eg- 

5  31 

I.    Tr. 

Eg. 

19  25 

I.   Sfa. 

Eg. 

8    4 

I.*  Sfa. 

I?. 

22    5 

m.    Sh. 

In. 

20    9 

I.    Tr. 

Eg. 
Du. 

835 

I.*  Tr. 

In. 

23  32  45.8 

I.    Eo. 

Dis. 

18   14  24  16.1 

I.»Eo. 

10  16 

I.*  Sfa. 

Eg. 

23  50 

III.    Sfa. 

Eg. 

15  59    9.8 

III.*  Eo. 

Dis. 

10  46 

I.*Tr. 

Ey. 

•     2  10 

ni.    Tr. 

l£ 

17  17 

I.*  Oo. 

Re. 

88     5  16    3.5 

I..  Eo. 

Du. 

2  39 

I.    Oo. 

Re. 

17  29  25.4 

III.*  Eo. 

Re. 

754 

I.*Oo. 

Re. 

322 

in.    Tr. 

Eff. 
Du. 

19    5 

III.    Oo. 

Dis. 

10    6 

m.*  Sfa. 

In. 

13  22    a4 

n.*  Eo. 

20  16 

TIL    Oo, 

Re. 

11  52 

III.»  Sfa. 

Eg. 

17  28 

n.«Oo. 

Re. 

88     5  14  43.8 

n.  Eo. 

Dis. 

12  18 

m.»Tr. 

In. 

20  50 

I.    Sfa. 

In. 

854 

II.*  Oo. 

Re. 

13  31 

in  •Tr. 

E|C.    . 

21  46 

I.   Tr. 

In. 

11  4fl 

I.*  Sfa. 

In. 

21   7  ia7 

n.  Eo. 

Du, 

23    3 

I.    Sfa. 

Eg. 

12  25 

!.•  Tr. 

In. 

81     0  17 

n.  Oc. 

Re. 

23  57 

I.   Tr. 

Eg. 

13  54 

L*Sfa. 

Eg. 

233 

I.    Sfa. 

In. 

lO    18    1  17.5 

L    Eo. 

Dis. 

14  36 

I.*Tr. 

dIs, 

3    1 

I.   Tr. 

In, 

21    5 

I.    Oo. 

Re. 

81     8  52  49.1 

I.*  Eo, 

4  45 

I,    Sfa. 

Eg. 

11     7  32 

II.    Sfa. 

In. 

11  44 

I.*  Oo. 

Re. 

5  12 

I.   Tr. 

Du. 

9  21 

II.*  Tr. 

In. 

23  27 

II.    Sfa. 

In. 

23  44  40.8 

I.   Eo. 

9  52 

11.*  Sh. 

Eg. 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 

d      h    m     s 

d      h    m     8 

d      b    m     B 

1      220 

I.    Oc. 

Re. 

lO   17  36 

I.  •  Tr. 

In. 

M  23  54 

UI.    Sh. 

Dfe. 

15  23 

IX.  *  Sh. 

In. 

19  37 

I.    Sh. 

Eg. 

M     4  41 

II.    Oc. 

16  15 

II.  •  Tr. 

In. 

19  47 

I.    Tr. 

gt 

7    6  27.9 

II.  •  Ec. 

Re. 

17  43 

n.  •  Sh. 

Eg. 

11    14  36  48.6 

I.*Eo. 

8  11 

I.»Tr. 

Id. 

18  30 

n.    Tr. 

Eg. 

16  56 

I.*Oc 

Be, 

8  16 

I.^8h. 

In. 

21    2 

I.    Sh. 

In. 

la     7  19 

II.  •  Sh. 

Ib. 

10  22 

I.  •  Tr. 

Eg. 

21  27 

I.    Tr. 

In. 

7  38 

II.  •  IV. 

In. 

10  28 

I.  •  Sh. 

Eff. 
D&. 

23  13 

I.    Sli. 

Eg. 

9  39 

II.  •  Sh. 

Eg. 

m    520 

L*Oc 

23  38 

I.    Tr. 

Eg. 

954 

II.  •  Tr. 

Eg. 

7  37  20.3 

I.*Ec. 

Be. 

9   m  13  23.6 

I.^'Ec. 

Die. 

11  53 

I.  •  Sh. 

In. 

23    1 

n.    Tr. 

Iij. 

20  46 

I.    Oc. 

Re. 

12    2 

I.  •  Tr. 

In. 

23  15 

II.    Sh. 

In. 

3     0    0  37.9 

III.    Ec. 

Dis. 

14    5 

I.  •  Sh. 

Eg. 

93     1  17 

II.    Tr. 

Eg. 

1  31  57.9 

in.    Ec. 

Re. 

14  13 

I.  •  Tr. 

Eff. 
Du. 

1  36 

II.    Sh. 

Eg. 

1  43 

m.  Oc. 

Di8. 

13     9    5  :)5.6 

I.  •  Ec. 

237 

I.    Tr. 

In. 

2  58 

in.  Oc. 

Re. 

11  22 

I.**Oo. 

Re. 

2  44 

I.    8b. 

In. 

10  24  49.4 

11.  •  Ec. 

DU. 

18    6 

III.  •  Sh. 

In. 

4  48 

I.    Tr. 

Eg. 

13  24 

n.  •  Oo. 

Re. 

18  47 

III.    IV. 

In. 

4  57 

I.    Sh. 

Eff. 
Die. 

15  30 

I.  •  Sh. 

In. 

19  53 

III.    Sh. 

Eg. 

23  47 

I.    Oc. 

15  53 

I.  •  Tr. 

In. 

20    4 

III.    Tr. 

Eff. 
Da, 

94     2    6  10.7 

I.    Ec. 

Re. 

17  42 

I.  •  Sh. 

Eg. 

14     2  17  22.9 

n.    Ec. 

11  26 

III.  •  Oc. 

Dis. 

18    4 

I.'Tr. 

S9- 

Dl8. 

4  43 

II.    Oo. 

Re. 

13  96  15.5 

III.  •  Ec. 

Re. 

4    12  42    0.3 

I.  •  Ec. 

6  21 

I.'Sh. 

In. 

17  47 

II.    Oc. 

Die. 

15  12 

I.  •  Oc. 

Re. 

627 

I.*Tr. 

In. 

20  24    4.7 

II.    Ec. 

Re. 

ft     4  41 

TI.    Sh. 

In. 

834 

I.  •  Sh. 

Eg. 

21    2 

I.    Tr. 

In. 

523 

II.    Tr. 

In. 

838 

I.»Tr. 

Eg. 

21  13 

I.    8h. 

In. 

7    2 

n.  •  Sh, 

Eg. 

1«     3  34  17.5 

I.    Ec. 

Die. 

23  14 

I.    Tr. 

Eg. 

7  38 

II.  •  Tr. 

Eg. 

5  48 

I.  •  Oc. 

Re. 

23  25 

I.    Sh. 

%. 

958 

I.  •  Sh. 

In. 

20  37 

II.    Sh. 

In. 

95    18  13 

I.    Oc. 

10  19 

I.  •  Tr. 

In. 

20  46 

11.    Tr. 

In. 

20  34  54.4 

I.    Ec. 

Re. 

12  10 

I.  •  Sh. 

Eg. 

22  58 

II.    Sh. 

Eg. 

96   12    9 

II.  •  Tr. 

In. 

12  30 

I.  •  Tr. 

Eff. 
Die. 

23    1 

II.    Tr. 

Eg. 

12  34 

II.  •  Sh. 

In. 

6     7  10  46.3 

I.  •  Ec. 

16     0  50 

I.    Sh. 

S. 

14  25 

II.  •  Tr. 

Eg, 

938 

I.  •  Oo. 

Re. 

053 

I.    Tr. 

In. 

14  55 

II.  •  Sh. 

Eg. 

14    6 

III.  •  Sh. 

In. 

3    2 

I.    Sh. 

Eg. 

15  28 

I.»Tr. 

In. 

15  33 

m.  •  Tr. 

In. 

3    5 

I.    Tr. 

Eg. 

15  42 

I.  •  Sh, 

In. 

15  53 

III.  •  Sh. 

Eg. 

22    3 

I.    Oc. 

Die. 

17  39 

I.    Tr. 

Eg. 

16  48 

ni.  •  Tr. 

Dm. 

IT     0  14 

I.    Oc. 

Re. 

17  54 

I.    Sh. 

Dm. 

23  42  20.2 

II.    Ec. 

8    2  20.1 

ni.  •  Ec. 

Die. 

97   12  39 

I.^Oc 

y     2  31 

II.    Oc. 

lie. 

9  34  57.5 

III.  •  Ec. 

Re. 

15    3  46.6 

I.'Eo. 

Re. 

427 

I.    Sh. 

In. 

15  34 

n.»Oc. 

Dis. 

98     1  14 

lU.    Tr. 

In. 

4  45 

I.    Tr. 

In. 

17  50 

II.  •  Oo. 

Re. 

2    8 

III.    Sh. 

In. 

639 

I.  •  Sh. 

Eg. 

19  19 

I.    Sh. 

In. 

238 

III.    Tr. 

Eg, 

656 

I.  •  Tr. 

Eff. 
Die. 

19  19 

I.    Tr. 

In. 

366 

III.    Sh. 

e|. 

Dm. 

8     1  39  24.6 

I.    Ec. 

21  31 

I.    Sh. 

Eg. 

653 

II.  •Oc 

4    4 

I.    Oc. 

Re. 

21  30 

I.    IV, 

Eg. 

9  41  40.3 

II,  •  Ec. 

Re. 

18    0 

n.  •  Sh. 

In. 

18   16  29 

I.^Oo. 

Die. 

954 

I.«Tr. 

In. 

18  30 

II.    Tr. 

In. 

18  40 

I.    Oo. 

Be. 

10  10 

I.  •  Sh. 

In. 

20  21 

II.    Sh. 

Eg. 

19     9  53 

n.  •  Tr. 

In. 

12    5 

I.»Tr. 

Eg. 

20  46 

n.    Tr. 

Eg. 

956 

n.  •  Sh. 

In. 

12  23 

I.  •  Sh. 

St 

22  56 

I.    Sh. 

In. 

12    9 

II.  •  Tr. 

Eg. 

99     7    5 

I.«0o. 

23  10 

I.    Tr. 

In. 

12  17 

II.  •  bh. 

Eg. 

9  32  33.2 

I.»Eo. 

Be. 

9     18 

I.    Sh. 

Eg. 

13  45 

I.»Tr. 

lis 

39     1  17 

n.    Tr. 

In. 

121 

I.    Tr. 

gS: 

13  47 

I.  •  Sh. 

In. 

1  53 

n.    Sh. 

In. 

20    8    9.8 

I.    Ec. 

15  56 

I.  •  Tr. 

Eg. 

334 

n.    Tr. 

Eg. 

22  30 

I.    Oo. 

Re. 

16    0 

I.»Sh. 

Eg. 

4  14 

II.    Sh. 

Eg. 

lO     4    1  20.7 

m.    £o. 

Die. 

M   10  55 

I.'Oo. 

Die. 

420 

I.    Tr. 

In. 

6  14 

ni.  •  Oc. 

Re. 

13    8  35.6 

I.«Ec. 

Re. 

4  39 

I.    Sh. 

In.      ' 

12  59  51.9 

II.  •  Ec. 

Die. 

22    0 

III.    Tr. 

In. 

6  31 

I.*Tr. 

Eg. 

15  37 

n.  •  Oc. 

Re. 

22    7 

III.    Sh. 

In. 
Eg. 

6  51 

I.  •  Sh. 

Eg. 

17  24 

I.  •  Sh. 

In. 

23  20 

III.    Tr. 

w 

Non.-<-In.deaotaeingraes;  Sg.,  agreeei  Die.,  dleappeereaee;  Be.,  reeppeereaee  i  So.,  eclipeeii 

Oe.  denote*  ooonltettoB  i  Tr.,  tnuiait  of  the  aeteUlte;  Sh.,  tnuieit  of  the  shedoir  i  *  Yielble  aI  Weehlngton. 
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WASHINGTON  MEAN  TIME. 


NOVEMBER. 


Phaaa  of  Vie  EeUpies  of  the  SaUUiiea  for  an  Inotriing  Telescope, 


I. 


m. 


n. 


IV.     No  Eclipse. 


ConftgtaraHona  at  lli>  for  an  Inverting  TeUsoope* 


Day. 


Weit. 


ZMt. 


9-    1 


9 

3 


«--3   -1 


*    I 


•I  o 


5   lOl 


9-     O 


6 


•9-4 


Om'' 


19  10«' 


O    "4        9 


8 

•3 

o 

•I 

•4 

9 

o 

•4 

10 

•9  O 

•31 

• 

• 

•4 

11 

•1    o 

•9-3 

4- 

19 

9-Ol- 

3- 

4- 

13 

'9 

o 

3- 

•9 

4- 

4- 

'\m 

14 

3- 

1-   o 

15 

3- 

o 

•19- 

16 

•3  4-9-  1- 

o 

17 

4- 

•9     0-3 

1- 

18 

4- 

•1      o 

•9    '3 

O    1- 


90 


3- 


—  1 


91   I 
99 


3'  -4 


_r;_0 ;8 

O 


I      9* 


93 

•3 

9-J-  -4 

o 

94 

•9 

o 

■4 

•I 

3% 

95 

•1 

o 

•9   -3 

•4 

96 

09-     1- 

3- 

•4 

97 

•9 

•lO 

3- 

•4 

98 

OI- 

3- 

O  -9 

4- 
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WASHINGTON  MEAN  TIME. 

DECEMBEB. 

d      h    m     A 

d      b    m     8 

4     )i   n    s 

1     1  31 

I. 

Oo. 

Dis. 

11    16    8 

I.  •  Oo. 

Dis. 

91   12    9 

n.  •  Sh. 

Eg. 

4    1  25.8 

I. 

£c. 

Re. 

18  54  32,7 

I.    Eo. 

Re. 

12  36 

I.  •  Sh. 

Du. 

14  40 

TIL- 

•Oc. 

Dis. 

19     7  47 

III.  •  Tp. 

In. 

99     648 

I.*Oo. 

17  37  36.6 

in. 

Ec. 

Re. 

920 

in.  •  Tp. 

Eg. 

9  47  56.5 

I.»Eo. 

Re. 

20    0 

U. 

Oo. 

Dis. 

10  10 

m.  •  Sh. 

In. 

9S     0  39 

TIL    Oc 

Dis. 

22  46 

I. 

Tr. 

In. 

11  22 

n.  •  Oo. 

Dis. 

2  19 

TIT.    Oo. 

Re. 

22  59  19.1 

II. 

£o. 

Re. 

11  59 

III.  •  Sh. 

Eg. 

248 

n.»0o. 

Dis. 

23    8 

I. 

Sb. 

In. 

13  23 

I.'Tp. 

In. 

4    2 

L^Tr. 

In. 

9     0  57 

I. 

Tr. 

Eg. 

14    0 

I.  •  Sh. 

In. 

4    7  22.6 

ni.  •  Eo. 

Dis. 

1  20 

I. 

Sb. 

Eg. 

14  52  19.3 

II.  •  Ec, 

Re. 

4  52 

I.  •  Sh. 

In. 

19  57 

I. 

Oc. 

Dis. 

15  34 

I.  •  Tr. 

Eg. 

5  43  55.8 

lU.  •  Eo. 

Re 

22  30  11.7 

I. 

Ec. 

Re. 

16  12 

I.  •  Sh. 

Eg. 

6  14 

I.»Tr. 

Eg. 

3   14  26 

II. 

•Tr. 

In. 

IS   10  34 

I.  •  Oc. 

Dis. 

6  45  31.9 

n.^Ec, 

rI 

15  12 

n.- 

•Sb. 

In. 

13  23  23.0 

I.  *  Ec. 

Re. 

7    5 

L'Sh. 

mi 

16  43 

11.^ 

»Tr. 

Eg. 

14     5  52 

n.  •  Tr. 

In. 

94     1  14 

I.    Oo. 

17  12 

i.^ 

•Tr. 

In. 

7  10 

II.  •  Sh. 

In. 

4  16  47.1 

I.*Eo. 

Re 

17  33 

u. 

Sh. 

Eg. 

7  49 

I.  •  Tp. 

In. 

21  24 

U.    Tp. 

In. 

17  36 

I. 

Sb. 

In. 

8  10 

IT.  •  Tr. 

Eg. 

22  28 

I.    Tp. 

In. 

19  23 

I. 

Tr. 

Eg. 
Eg. 

829 

I.  •  Sh. 

In. 

23    7 

n.    Sh. 

In. 

19  49 

I. 

Sh. 

9  31 

n.  •  Sh. 

Eg. 

23  21 

I.    Sh. 

In. 

4   14  23 

I.^ 

•Oo, 

D'ls. 

10    1 

I.»Tr. 

Eg. 

23  44 

IL    Tr. 

Eg. 

16  59    5.9 

I.^ 

•Ec. 

Re. 

10  41 

I.  •  Sh. 

Eff. 

90     0  40 

I.    Tp. 

^• 

«     4  29 

III.* 

•Tr. 

In. 

19     5    1 

I.'Oc. 

Dis. 

129 

n.    Sh. 

Eg. 

558 

ni.^ 

•Tr. 

Eg. 

7  52  19.6 

I.»Eo. 

Re. 

1  33 

I.    Sh. 

§t 

6    9 

m.^ 

•Sh. 

I?. 

21  15 

III.    Oc. 

Dis. 

19  41 

I.    Oc. 

758 

TTI.^ 

•Sh. 

Eff. 

DlB. 

22  50 

lU.    Oc. 

Re. 

22  45  46.0 

I.    Eo. 

Re 

9    7 

II.' 

'Oc. 

16     0    5  33.5 

ITT.    Ec. 

Dis. 

99   14  32 

U1.»Tp. 

In. 

11  38 

I.* 

•Tr. 

In. 

0  30 

II.    Oo. 

Dis. 

15  57 

II.    Oo. 

Dis. 

12    5 

i.^ 

•Sh. 

In. 

1  41  14.7 

III.    Ec. 

Re. 

16  15 

in.    Tp. 

Eg. 

12  16  57.2 

n.- 

•Eo. 

Rs. 

2  15 

I.    Tr. 

In. 

16  55 

I.    Tp. 

S, 

13  49 

I.- 

•Tr. 

Eg. 

2  57 

I.    Sh. 

In. 

17  50 

I.    Sh. 

In. 

14  17 

I.' 

•Sh. 

Eff. 
Dis. 

4  10    2.4 

II.  •  Eo. 

Re. 

18  11 

m.    Sh. 

In. 

6     8  49 

i.^ 

•Oc. 

427 

I.»Tp. 

Eg. 

19    7 

I.    Tp. 

Eg. 

11  27  54.5 

i,^ 

•Ec. 

Re. 

5  10 

I.  •  Sh. 

Eff. 
Dis. 

20    2 

III.    Sh. 

Eg. 

T     334 

II. 

Tr. 

In. 

23  27 

I.    Oc. 

20    2 

I.    8fa. 

Eg. 

4  31 

11.^ 

•Sh. 

In. 

17     2  21    8.9 

I.    Eo. 

Re. 

20    3  18.8 

U.    Ec 

Be. 

5  52 

II. 

•Tr. 

Eg. 

19    3 

11.    Tr. 

In. 

97   14    8 

I.»Oo. 

Dis. 

6    4 

I. 

•Tr. 

In. 

20  29 

II.    Sh. 

In. 

17  14  39.5 

I.    Eo. 

Be 

6  33 

i.^ 

•Sh. 

In. 

20  42 

I.    Tr. 

In. 

98   10  35 

II.  •Tp. 

In. 

6  52 

II.* 

»Sh. 

Eg. 

21  22 

n.    Tr. 

Eg. 

11  22 

I.  •  Tp. 

In. 

8  15 

i.^ 

•Tr. 

Eg. 

21  26 

I.    Sh. 

In. 

12  18 

I.  •  Sb. 

In. 

8  46 

i.^ 

•Sh. 

Eff. 
Du. 

22  50 

II.    Sh. 

Eg. 

12  27 

II.  •  Sh. 

In. 

8     3  15 

I. 

Oo. 

22  53 

I.    Tr. 

Eg. 

12  55 

n.*Tp. 

Eg. 

5  56  49.1 

I.- 

•Ec. 

Re. 

23  38 

I.    Sh. 

Eg. 
Dis. 

13  34 

I.*Tp. 

z 

17  56 

m. 

Oc. 

Dis. 

18   17  54 

I.    Oc. 

14  31 

I.  •  Sh. 

19  26 

III. 

Oc, 

Re. 

20  50    6.3 

I.    Eo. 

Re. 

14  48 

n.  •  Sh. 

& 

20    4  28.3 

III. 

Ec. 

Dis. 

19   11    8 

III.  •  Tr. 

In. 

99     835 

L^Oc 

21  39  19.3 

III. 

Ec. 

Re. 

12  45 

III.  •  Tr. 

Eff. 
Dis. 

11  43  39^ 

I.»Eo. 

Be 

22  14 

II. 

Oo. 

DU. 

13  38 

II.  •Oc 

99     4    7 

in.  •  Oo. 

Dis. 

•     0  30 

I. 

Tp. 

In. 

14  10 

m.^Sh. 

In. 

5    8 

II.  •Oc 

Die 

1    3 

I. 

Sh. 

In. 

15    8 

I.  •  Tr. 

In. 

549 

I.*Tr. 

In. 

1  34  38.2 

n. 

Ec. 

Re. 

15  55 

I.    Sh. 

In. 

662 

m.^Oc 

Be 

2  42 

I. 

Tp. 

Eg. 

16    0 

III.    Sh. 

Eg. 

6  47 

I.*8h. 

In. 

3  15 

I, 

Sh. 

Eg. 
Dm. 

17  20 

I.    Tr. 

Eg. 

8    1 

I.»Tp. 

^ 

21  42 

I. 

Oo. 

17  27  46.2 

U.    Eo. 

rS. 

8    8  43.6 

in.»Bc 

lO     0  25  36.6 

I. 

Ec. 

Re. 

18    7 

I.    Sh. 

Dm. 

9    0 

i.*ah. 

Eg. 

16  43 

11.^ 

•Tr. 

In. 

99   12  21 

I.  •  Oc. 

9  21    7.1 

IL*Bc 

Be 

17  50 

II. 

Sh. 

In. 

15  18  56.5 

I.  •  Eo. 

Re. 

9  46  1L6 

in.*Eo. 

Be 

18  56 

I. 

Tp. 

In. 

91     8  13 

IL^Tr. 

In. 

31     3    3 

I.^Oc 

Die 

19    1 

n. 

Tp. 

Eg. 

935 

I.»Tr. 

In. 

6  12  31.0 

L'^Sc 

Bs. 

19  31 

I. 

Sh. 

In. 

9  48 

II.  •  Sb. 

In. 

23  46 

n.    Tp. 

In. 

20  11 

II. 

Sh. 

Eg. 

10  23 

I.  •  Sh. 

In. 

21    8 

I. 

Tr. 

Eg. 

10  33 

II.  •  Tr. 

Eg. 

21  44 

I. 

Sh. 

Eg. 

11  47 

I.  •  Tr. 

Eg. 

Hots.— In.  denotes  iAffreM;  Sg.,  egress  i  Dis.,  disappoaraaoo;  Ro.,  roappoftnuioe;  Bo.,  eoUpse 

Oedenotaseeealtotloni  Tr.,  trsosit  of  the  sstellite ;  3li.,  transit  of  tho  shsdow  t  *  Visible  st 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Edipsea  of  the  SaUUiUa  for  an  Inverting  Telescope, 


1. 


in. 


d     r 


II 


rV.    No  Eclipse. 


ConfiguraHons  at  10>>  30*"  for  an  Inverting  Telescope. 


D»y. 


West 


East 


I    I 


•3  O 


14' 


I   4-      O 


•8-3 


3 


O      8-  1 


I    o 


5 


3-       Ol 


(I 


3- 


O 


«• 


8I-     O 


•8      -3       O 


!       9   i 

•4       1- 

O 

I- 

•8-3 



•3 

10 

O 

-4« 

i    n 

8-          -1 

O 

•* 

■      18    ! 

3?0 

1- 

^ 

•4 

13 

3- 

•lO 

8- 

•4 

14 

•3 

,^o 

•4 

.      15    ' 

•8   -3 

o 

•1 

4- 

10 

1- 

o 

•8-3 

4* 

17    i 

o 

•1 

4- 

•3 

18   1 

8-      -1 

o 

4- 

3- 

19     03* 

4- 

•8    O 

1- 

80 

4- 

3- 

•lO 

•8 

81    lOl- 

08* 

4- 

•3 

o 

83 

4- 

•8-3 

o 

•1 

83 

•4 

1- 

o 

•3 

84    I 


18' 


I  _85 
'  ~87" 


8-    I 


29 

30 
31 


o«- 


•8 


1 
1 


4  -8        0  3'     I 

•1     O    "T 
Ol' 
O 

I-   o  ;• 


I    8- 


4- 


£  I 


ri  a  t  >^  S  g  3 


I   i  I  ^  s 

a  -  ri  a  t 
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WASHINGTON  MEAN  TIME  OF  QBEATEST  ELONGATION,  ETC. 

In  the  diagnun  on  the  preceding  page,  the  points  of  the  orbits  marked  '^o"  are  tboee  of 
the  eastern  elongation,  as  seen  in  an  inverting  telescope.  The  apparent  positions  of  a  satellite 
at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 
and  hours  which  has  elapsed  since  the  last  east  elongation.  The  times  of  these  elongations 
may  be  found  fiom  the  following  tables.  Mimas  can  be  seen  only  within  a  few  hours  of  each 
elongation :  the  time  of  every  elongation  visible  at  Washington  is  therefore  given.  The  times 
of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 
tracting any  multiple  of  the  period.  For  the  three  outer  satellites  the  times  of  elongation  and 
conjunction  are  given.    The  following  abbreviations  are  used:^ — 

E.,  East  Elongation, 

L,  Inferior  Conjunction  (south  of  planet)^ 

W.,  West  Elongation, 

S.y  Superior  Coiyunction  (north  of  planet). 


BfilM  AB« 


Oreofeff  EkmgaHona 


at  WaMi^gfmu 


d    h 
Jan.    1  13.4  £. 
6  19.2  W. 

6  17,8  W. 

7  16.4  W. 

8  16.0  W. 

9  13.6  W. 

14  lao  £. 

15  16.6  £. 

16  15.2  E. 

17  13.8  E. 

18  12.4  E. 

22  18.1  W. 

23  16.7  W. 

24  15.4  W. 

25  14.0  W. 

30  ia3  E. 

31  16.9  E. 
Feb.    1  15.5  E. 

2  14.1  E. 

3  12.8  E. 


d    b 
Feb.  8  17.3  W. 
9  15.9  W. 

10  14.5  W. 

11  lai  W. 

12  11.7  W. 

17  16.1  E. 

18  14.7  E. 

19  13.3  E. 

20  11.9  £. 

21  10.5  E. 

25  16.2  W. 

26  14.8  W. 

27  13.4  W. 

28  12.1  W. 
Mar.  1  10.7  W. 

5  16.5  E. 

6  15.1  E. 

7  13.7  E. 

8  12.4  E. 

9  11.0  E. 


d     h 
Mar.  10    9.6  E. 

14  15.3  W. 

15  13.9  W. 

16  12.5  W. 

17  11.1  W. 

18  9.8  W. 

22  15.5  E. 

23  14.1  E. 

24  12.7  E. 

25  11.3  E. 

26  9.9  E. 

27  a6  E. 

30  15.7  W. 

31  14.3  W. 
Apr.    1  12.9  W. 

2  11.5  W. 

3  10.1  W. 

4  8.8W. 

8  14.5  E. 

9  13.2  E. 


d    h 
Apr.  10  11.8  E. 

11  10.4  E. 

12  9.0  E. 

13  7.7  E. 

17  13.4  W. 

18  12.0  W. 

19  10.6  W. 
27  9.2  W. 
21  7.8  W. 
25  13.7  E. 


12.3  E. 

27  11.0  E. 

28  9.6  E. 

29  8.2  E. 
May   3  13.9  W. 

4  12.6  W. 

5  11.2  W. 

6  9.8  W. 

12  12.7  E. 

13  11.4  E. 


d    h 
May  14  10.0  E. 

15  a6  E. 

16  7.2  E. 

21  11.6  W. 

22  10.3  W. 

23  a9W. 

24  7.6  W. 

29  12.1  E. 

30  10.7  E. 

31  9.3  £. 

Jnne  1    7.9  E. 

6  12.5  W. 

7  11.1  W. 

8  9.6  W. 
'     15  11.3  E. 

16  9.9  E. 

17  a5  E. 

23  11.7  W. 

24  10.3  W. 

25  a9W. 


d    h 
July  2  10.7  £. 
3    9.3  E. 

4  ao  E. 

10  ILl  W. 

11  9.8  W. 

12  a4W. 
Nov.  29  18.9  W. 

.     30  17.6  W. 

Deo.  8  17.8  £. 

9  ia4  E. 

15  19.5  W. 

16  laiw. 

17  16.7  W. 

18  15.3  W. 

23  19.7  £. 

24  ia4  E. 

25  17.0  £. 

26  15.6  £. 
31  20.0  W. 

Jan.  1  laOW. 


ENCELADUB. 


Jan. 


d    ]i 

2  2.4E. 

3  11.3  £. 

4  20.2  E. 

6  5.1  E. 

7  14.0  E. 

8  22.9  E. 

10  7.8  E. 

11  ia6E. 

13  1.5  E. 

14  10.4  £. 


d    h 
Jan.  15  19.3  E. 

17  4.2  £. 

18  lai  £. 

19  22.0  £. 

21  6.9  £. 

22  15.8  E. 

24  0.7  £. 

25  9.6  E. 

26  ia5  E. 
28    3.3  E. 


d    h 
Jan.  29  12.2  E. 
30  21.1  E. 
Feb.    1    6.0  E. 

2  14.8  E. 

3  23.7  E. 

5  a6E. 

6  17.5  E. 

8  2.4  £. 

9  11.2  £. 
10  20.1  E. 


d     h 
Feb.  12    5.0  E. 

13  ia9  £. 

14  22.8  E. 

16  7.6  E. 

17  ia5  £. 

19  1.4  £. 

20  10.3  E. 

21  19.1  £. 

23  4.0  £. 

24  12.9  E. 


d    h 
Feb.  25  21.8  E. 

27  a7E. 

28  15.5  £. 
Mar.   2    0.4  E. 

3  9.3  £. 

4  ia2  E. 

6  ao£. 

7  11.9  E. 

8  20.8E. 
10    5.7  £. 


d     h 
Mar.  11  14.5  E. 
12  23.4  E. 

14  a3E. 

15  17.2  E. 

17  2.1  £. 

18  10.9  £. 

19  19.8  £. 

21  4.7  E. 

22  ia6£. 

23  22.5  £. 
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SATELLITES  OF  SATUEN,  1893. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCEL  ADU&-(  Omoluded. ) 

• 

d     li 

d     h 

d    h 

d    h 

d     h 

d     h 

Mar.  25    7.3  £. 

Apr.  12    2.8  E. 

Apr.  29  22.3  E. 

May  17  17.6  E. 

Jane  4  13.3  £. 

Deo.  14  19.5  £. 

26  16.2  E. 

13  11.7  E. 

May    1    7.2  £. 

19    2.7  E. 

5  22.1  £. 

16    4.4  £.  ; 

28    1.1  E. 

14  20.6  E. 

2  16.1  E. 

20  11.5  E. 

7    7.0  E. 

17  13.3  E.  ' 

29  10.0  E. 

16    5.5  E. 

4    0.9  E. 

21  20.4  E. 

8  15.9  E. 

18  22,2  E. 

30  18.9  JS. 

17  14.4  £. 

5    9.8  £. 

23    5.3  £. 

10    0.8  £. 

20    7.1  E. 

Apr.     1    3.8  E. 

18  23.2  E. 

6  ia7  E. 

24  14.2  E. 

11    9.7  £. 

21  16.0  E. 

2  12.6  E. 

20    8.1  E. 

8    3.6  E. 

25  23.1  E. 

12  ld.6  £. 

23    0.8  E. 

3  21.5  E. 

21  17.0  E. 

9  12.5  E. 

27    6.0  £. 

14    3.4  £. 

24    9.7  E. 

5    6.4  £. 

23    1.9  E. 

10  21.4  E. 

28  1G.6  E. 

15  12.3  £. 

25  18.6  £. 

6  15.3  E. 

24  10.8  E. 

12    6.2  E. 

30    1.7  E. 

16  21.2  £. 

27    3.5  E. 

8    0.2  E. 

25  19.7  E. 

13  15.1  E. 

31  10.6  E. 

18    6.1  £. 

28  12.4  E.  1 

9    9.1  E. 

27    4.5  E. 

15    0.0  E. 

Jmie  1  19.5  E. 

19  15.0  £. 

29  21.3  £.  ! 

10  17.9  E, 

28  13.4  £. 

16    8.9  £. 

3    4.4  £. 

20  23.9  E. 

31    6.2  £. 

TETHYS. 

( 

d     h 

d     h 

d     h 

d     b 

d     h 

d     b 

Jan.    1    5.4  £. 

Feb.   4    4.9  E. 

Mar.  10    4.3  £. 

Apr. 

13    3.6  E. 

May  17    2.9  £. 

JnneSO    2.1  E.  ' 

3    2.7  E. 

6    2.2  £. 

12    1.6  E. 

15    0.9  £. 

19    0.2  E. 

21  23.4  £. 

5    0.0  E. 

7  23.5  E. 

13  22.9  E. 

16  22.2  £. 

20  21.5  £. 

23  20.7  £.  , 

6  21.4  E. 

9  20.8  E. 

15  20.1  E. 

18  19.5  E. 

22  18.7  £. 

25  18.0  £.  1 

8  18.7  E. 

11  18.1  £. 

17  17.4  E. 

20  16.8  £. 

24  16.0  £. 

27  15.3  E. 

10  16.0  E. 

13  15.4  E. 

19  14.7  E. 

22  14.1  E. 

26  13.3  £. 

29  12.6  E. 

12  13.3  E. 

15  12.7  E. 

21  12.0  E. 

JM  11.4  £. 

S»  10.6  £. 

July  1    9.8  £. 

14  10.6  E. 

17  10.0  E. 

S3    9.3  £. 

26    a7  E. 

30    7.9  E. 

Deo.  12  18.2  E. 

16    7.9  E. 

19    7.3  E. 

25    6.6  £. 

28    5.9  E. 

June  1    5.2  £. 

14  15.5  E. 

18    5.2  !&. 

21    4.6  £. 

27    3.9  E. 

SO    3.2  E. 

3    2.5  £. 

16  12.8  £. 

20    2.5  E. 

23    1.9  E. 

29    1.2  E. 

May  2    0.5  £. 

4  23.8  £. 

18  10.2  E. 

21  23.8  E. 

24  23.2  £. 

90  22.5  E. 

3  21.6  £. 

6  21.1  £. 

20    7.5  E, 

23  21.1  E. 

26  S0.5  £. 

Apr.   1  19.8  £. 

5  19.1  £. 

8  18.4  £. 

22    4.8  E. 

25  18.4  E. 

28  17.8  £. 

3  17.1  E. 

7  16.4  £. 

10  15.7  £. 

24    2.1  E.  ; 

27  15.7  E. 

Mar.  2  15.1  £. 

6  14.4  E. 

9  13.7  £. 

12  13.0  £. 

25  83.4  E.  . 

29  13.0  E. 

4  12.4  E. 

7  11.7  E. 

11  11.0  £. 

14  10.2  £. 

27  20.7  E. 

31  10.3  E. 

6    9.7  E. 

9    9.0  E. 

13    6.3  E. 

16    7.5  £. 

29  l&O  E. 

Feb.  2    7.6  E. 

8    7.0  E. 

11    6.3  £. 

15    5.6  £. 

18    4.8  £. 

3115.3  £.  ; 

DIONE. 

1 
1 

d     h 

d     h 

d     li 

d     h 

d     h 

d     h 

Jan.    2  23.3  £. 

Feb.    4  19.7  E. 

Mar.  9  16.1  E. 

Apr 

.  11  11.3  E. 

May  14    7.1  £. 

jQnel6    3.4  £. 

5  17.0  E. 

7  13.4  E. 

12    9.8  £. 

14    5.0  E. 

17    0.8  E. 

18  21.1  £. 

8  10.7  £. 

10    7.1  E. 

15    3.4  E. 

16  22.C  E. 

19  18.4  £. 

21  14.8  £. 

11    4.4  £. 

13    0.8  £. 

17  21.0  E. 

10  16.2  £. 

22  12.1  £. 

24    8.5  £. 

13  22.1  £. 

15  18.5  £. 

20  14.6  E. 

22    9.8  £. 

25    5.8  £. 

27    2.2  £.  ; 

16  15.8  E. 

18  12.2  £. 

23    8.2  E. 

25    3.5  £. 

27  23.5  E. 

Dec.  13  21.7  E. 

19    9.5  E. 

21    5.9  £. 

26    1.7  E. 

27  21.1  E. 

:J0  17.2  E. 

16  15.4  £. 

22    3.2  £. 

23  23.6  £. 

28  19.3  E. 

30  14.7  E. 

June  2  10.9  E. 

19    9.1  £. 

24  20.9  £. 

26  17.3  E. 

31  12.9  E. 

Ma> 

^   3    8.4  E. 

5    4.6  E. 

22    2.8  £. 

27  14.6  £. 

Mot.   1  11.0  £. 

Apr.   3    6.5  £. 

6    2.1  E. 

7  22.3  E. 

24  20.5  £. 

30    6.3  E. 

4    4.7  £. 

0    0.0  E. 

8  19.7  E. 

10  16.0  E. 

27  14.2  £. 

Feb.    2    2.0  E. 

6  22.4  £. 

8  17.6  E. 

11  13.4  E. 

13    9.7  E. 

30    7.9  £. 
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RHEA. 


Jan. 


X 
1 
5 
10 
14 
19 

23 
28 

Feb.    1 

6 

10 

15 
19 
24 
28 
Mar.    5 

9 
14 
18 
23 
27 

Apr.    1 
6 


h 

4.0  E. 

16.5  £. 

5.1  E. 

17.6  E. 
6nE. 

18.5  E. 
7.0  E. 

19.3  E. 

7.7  E. 

20.1  E. 

8.5  E. 
20.8  E. 

9.2  E. 

21.6  E. 
10.0  E. 

22.3  E. 
10.6  E. 
23.0  E. 
11.3  E. 
23.6  E. 

12.0  E. 
0.3  E. 


a — 5 — 

Apr.  10  12.6  E. 

15  0.9  E. 

19  13.3  E. 

24  1.7  B. 

28  14.0  E. 


May 


3 
7 
12 
16 
21 

25 

30 

June  3 

8 

12 

Dec.  6 
10 
15 
19 
24 

28 
Jan.  2 


2.4  E. 

14.8  E. 

3.2  E. 
15.5  E. 

3.9  E. 

16.3  E. 

4.6  £. 
17.0  E, 

5.4  E. 
17.8  B. 

2.7  E. 
15.3  E. 

3.8  E. 
16.3  E. 

4.8  E. 

17.3  E. 

5.9  E. 


TITAN. 


n 

Jan.   1    3.7  S. 

4  23.6  E. 

8  21.7  I. 

12  23.9  W. 
17    2.9  8. 

20  22.7  E. 

24  19.5  I. 
28  21.7  W. 

Feb.  2    1.5  S. 

5  21.2  E. 

9  17.9  I. 

13  20.2  W. 
17  23.6  S. 

21  19.6  E. 

25  15.9  I. 

Mar.  1  18.3  W. 

5  21.4  S. 

9  17.6  E. 
13  13.5  I. 
17  15.8  W. 

21  18.8  S. 
25  14.9  E. 


d     h 
Mar.  29  11.01. 
Apr.   2  13.3  W. 
6  16.5  S. 
10  12.6  E. 
14    8.51. 

18  10.8  W. 
22  14.0  8. 
26  10.1  £. 
30    6.11. 
May  4    8.6  W. 

8  11.9  8. 
12    7.7  E. 
16    4.11. 
20    6.5  W. 
24  10.0  S. 

28  6.3  E. 

Jane  1  2.31. 

Deo.  14  7.7  W. 

18  9.7  8. 

22  5.2  E. 

26    3.11. 

30    7.0  W. 


HYPERION. 


Jan. 


3 

8 

14 

20 

24 


T 

12.6  8. 

6.4  E. 

9.91. 

5.8  W. 
19.2  8. 


29  13.2  E. 
Feb.  4  16.8  I. 
10  11.7  W. 
15    0.8  8. 
19  19.0  E. 

25  22.4  I. 
Mar.  3  17.0  W. 

8  6.0  8. 
13  0.3  E. 
19    3.21. 

24  21.9  W. 
29  10.8  8. 
Apr.  3    4.5  E. 

9  7.81. 
15    2.4  W. 

19  15.4  8. 
24    8.9  E. 


n — 

Apr.  30  11.8  I. 

May  6    6.9  W. 
10  20.4  8. 
15  13.8  E, 
21  17.31. 


27 

June  1 

5 

11 

17 


12.8  W. 
2.4  8. 
20.0  E. 
23.51. 
19.6  W. 


22    8.9  8. 
27    2.7  E. 
July  3    6.4  I. 
9    2.9  W. 
13  16.0  8. 

Nov.30    8.4  1. 
Deo.   5  19.4  W. 

10    5.6  8. 

15    9.3  E. 

21  18.1 1. 


27 
31 


3.1  W. 
13.4  8. 


IAPETU8. 


d       h 

d     k 

d    h 

d   k 

d     k 

d    h 

Jan.      4    8.81. 

Mar.  5  21.6  E. 

May   2  13.1  8. 

June30    2.6  W. 

Aug.  30    1.21. 

Nov.  19    5.7  1. 

24    5.6  W. 

24    3.4  1. 

23    5.8  E. 

July  20  22.8  8. 

8ept.l9  15.4  W. 

Deo.   9  19.1  W. 

Feb.    13    8.4  8. 

Apr.  12  13.8  W. 

JunelO  17.9  L 

Aug.  10    7.5  E. 

Oct.  31  20.0  E. 

30    5.4  8. 

THE  APPARENT  ELEMENTS  OF  SATDEN'8  RINGS. 


Oreenirioh 
Mean 
Koon. 


Jan. 

Feb. 
Mar. 


0 

20 

9 

1 

21 


Apr.     10 

30 

May    20 

June     9 

29 

July  19 

Ang.  8 

*  28 

Sept.  17 

Oct.  7 

27 

Not.    16 

Deo.      6 

26 

31 


Oater 
MiOor 
Axis. 


39.30 
40.69 
42.02 
43.06 
43.62 

43.57 
42.93 
41.84 
40.51 
39.12 

37.84 
36.76 
35.94 
35.43 
35.24 

35.39 
35.86 
36.65 
37.73 
38.03 


Oater 
Minor 
Axis. 


It 
6.19 

6.46 

6.52 

6.31 

5.90 

5.37 

4.86 
4.48 
4.30 
4.32 

4.52 
4.87 
5.33 
5,87 
6.47 

7.11 
7.77 
8.41 
9.01 
9.15 


InoUnatioii  of 

Korthom 

Semi-Biliior 

AxiB  to  Circle 

of  Deolination 

froin  If  oirtli 

to  East 


2 
2 
2 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
2 
2 


55.4 

52.8 

54.3 

0.0 

8.2 

17.2 
25.2 
30.5 
32.3 

30.4 

24.8 
16.1 
4.7 
51.2 
36.5 


2  21.3 
2  6.5 
1  53.3 
1  42.8 
1  40.8 


I 

The  BleTation 
of  theBarth 

aboYothe 

Plane  of  the 

BIng. 


9  3.7 
9  8.7 
8  55.3 
8  26.0 
7  46.6 

7  5.2 
6  30.4 
6  9.2 
6  5.6 
6  20.3 


+ 
+ 
+ 
+ 

+ 
+ 
+ 

t 

-f  6  51.5 
-f  7  36.5 
+  8  31.4 
-f  9  32.2 
+  10  34.9 

+  11  35.7 

+  12  30.6 

-f  13  16.1 

-f  13  49.1 

4-  13  55  1 


V 

TheSloTation 

of  the  Sun 

abo^the 

Plane  of  the 

Bing. 


+  ^26.9 

+  6  44.5 

+  7    1.9 

+  7  19.3 

+  7  36.6 

+  7  53.9 

-f  8  11.0 

+  8  28.2 

+  8  45.2 

-f  9    2.1 

9  19.0 

9  35.8 

9  52.5 

10    9.1 

10  25.6 

+  10  42.1 

+  10  58.4 

+  11  14.7 

+  11  30.9 

+  11  34.9 


t 

+ 


Earth's  Longitude  tnm  Saturn 

oonnted  on  Plane  of  Ring 

ttom  the  nine's  As- 

oending  Koae  on 


Xqnator. 


BoUptic 


245  15.5 
245  39.0 
245  24.5 

244  32.7 
243  17.3 

241  53.8 
240  39.3 
239  49.0 
239  31.5 

239  49.9 

240  42.3 

242  4.5 

243  50.5 

245  53.5 
248    6.2 

250  21.0 
252  29.7 

254  23.2 

255  52.7 

256  10.3 


202 
203 
202 
202 

200 


47.8 
11.4 
56.9 
5.2 
49.9 


199  26.4 
198  12.1 
197  21.8 
197    4.3 

197  22.7 

198  15.3 

199  37.5 
201  23.5 
203  26.6 
205  39.3 

207  54.3 

210  3.0 

211  56.6 
213  26.1 
213  43.7 


The  factor  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring    =  0.8801  log  factor  =  9.9445 

The  outer  ellipse  of  the  inner  ring    =  0.8599  log  faotor  =  9.9344 

The  inner  ellipse  of  the  inner  ring    =  0.6650  log  fiictor  =  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.5486  log  faotor  =  9.7392 

HOTB.-<-The  positiTe  sign  of  I  indicates  that  the  visible  surflMse  of  the  ring  is  the  northern 
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SATELLITES  OF  URANUS,  1893, 


Date.    Position 

App.  Diatanoes. 

Angle. 

Ariel.  Umbriel. 

Jan.  24,  .5  19.8 

II           II 
14.1      19.7 

Apr.  28,  6  13.6 

15.0     21.0 

Aug.  5,  7    8.1 

14.2     19.7 

Date. 


Podtion  App.DistMicea. 
Anicle.  Tltania.  Oberon. 


II 


Jan.  24,  5 19.8  32.3  43.1 
Apr.  28,  6 13.6  34^  46.0 
Ang.  5,  7   8.1     32^     43.3 


APPABBNT  0BBIT8  OF  THE  SATELLITES  OF  URANUS  IN  1893, 
AS  SEEN  IN  AN  INVEBTING  TELESCOPE. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

aCnioL 

Sonth. 

Noith. 

Soath. 

Koith. 

Sonth. 

North  aad  Soath. 

d   h 

d     h 

d     h 

d     h 

d    h 

d    h 

d     h 

Jan.  21  18.3 

Jan. 

25  13.0 

Jan.  20    2.9 

Jan.  22    4.6 

Jan.  21  15.1 

Jan. 

17    6.6 

Jan.  27  12.2  N. 

29    7.7 

Feb. 

2    2.5 

28    9.8 

30  11.5 

30    8.1 

25  23.6 

Feb.  3    5.7   8. 

Feb.    5  21.2 

9  15.9 

Feb.     5  16.7 

Feb.     7  18.5 

Feb.    8    1.1 

Feb. 

3  16.6 

9  23.3  K. 

13  10.7 

17    5.4 

13  23.7 

16    1.4 

16  18.0 

12    9.5 

16  16.9   S. 

21    0.1 

24  18.9 

22    6.6 

24    8.3 

25  11.0 

21    2.5 

23  10.5  N. 

28  13.6 

Mar. 

4    8.3 

Mar.    2  13.5 

Mar.    4  15.2 

Mar.    6    4.0 

Mar. 

1  19.5 

Mar.  2    4.1   8. 

Mar.    8    3.1 

11  21.8 

10  20.5 

12  22.2 

14  20.9 

10  12.4 

8  21.6  N. 

15  16.5 

19  11.3 

19    3.4 

21    5.1 

23  13.9 

19    5.4 

15  15.2  S. 

23    6.0 

27    0.7 

27  10.3 

29  12.1 

Apr.     1    6.9 

27  22.3 

22    8.8  N.- 

30  19.4 

Apr. 

3  14.2 

Apr.     4  17.3 

Apr.     6  19.0 

9  23.8 

Apr. 

5  15.3 

29    2.4   8. 

Apr.     7    8.9 

11     3.7 

13    0.2 

15    1.9 

18  16.8 

14    8.3 

Apr.   4  20.0  N.' 

14  22.4 

18  17.1 

21    7.1 

23    8.8 

27    9.7 

23    1.2 

11  13.5   8. 

22  11.8 

26    6.6 

29  14.0 

May     1  15.8 

May    6    2.7 

May 

1  18.2 

18    7.1  N. 

30    1.3 

May 

3  20.0 

May     7  20.9 

9  22.7 

14  19.6 

10  11,1 

25    0.7   8. 

May     7  14.8 

11    9.5 

16    3.8 

18    5.6 

23  12.6 

19    4.1 

May    1  18.4  N.i 

15    4.2 

18  23.0 

24  10.7 

26  12.6 

Jnne    1    6.6 

27  21.1 

8  12,0   8. 

22  17.7 

26  12.4 

June    1  17.7 

June    3  19.5 

9  22.5 

Jnne 

5  14.0 

15    5.6  N.' 

30    7.3 

June 

3    1.9 

10    0.6 

12    2.4 

18  15.5 

14    7.0 

21  23.2   a 

June    6  20.7 

10  15.4 

18    7.5 

20    9.4 

27    8.5 

22  23.9 

28  16,8  N. 

14  10.1 

18    4.9 

26  14.5 

28  16.3 

Jnly    6    1.5 

Jnly 

1  16.9 

Jane  4  10.4   8.. 

21  23.6 

25  18.3 

July    4  21.4 

Jnly    6  23.2 

14  18.4 

10    9.9 

11    4.0  N. 

29  13.0 

Jnly 

3    7.8 

13    4.3 

15    6.1 

23  11.4 

19    2.8 

17  21.6   8. 

Jnly    7    2.5 

10  21.3 

21  11.3 

23  13.0 

Ang.    1    4.4 

27  19.8 

24  15.2  N,' 

14  16.0 

18  10.7 

29  18.2 

31  19.9 

9  21.3 

Ang. 

5  12.8 

Jnly  1    8.8  8. 

22    5.5 

26    0.2 

Ang.    7    1.1 

Ang.    9    2.8 

18  14.3 

14    5.7 

8    2.4  N. 

Period  of  Ariel, 
Period  of  Umbriel, 


d 
2 

4 


h 
12.489 

3.460 


d       h 
Period  of  Titania,         8    16.942 

Period  of  Oboion,        13    11.119 


KoTK.— For  Ariel  only  every  third  olonj^tion  is  given,  and  for  Umbriel  every  alteniato  one.    The  intetmedSate 
may  be  found  by  adding  moltiples  of  the  period  of  the  satellite. 


SATELLITE  OF  NEPTUNE,  1893. 


483 


Potttfcm 


AppttCBt 


F^b. 

1,                   243J 

16JS 

Sept.  12,                  24a7                         16.4 

Dec   21,                  246.8                        16.9 

Al 

^PABJL 

NT  ORBTT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1803, 
AB  SEEN  IN  AN  INVEEUNG  TELESCOPE. 

WAAHTNGTOK  MEAN  TIKE  OF  GBEATE8T  ELONGATIOK. 

VoiihBart. 

Booth  Wei*. 

VortblMt 

* 

SontiiWei*. 

VoHhBart. 

SoBthWei*. 

J*n. 

d     h 
5  12.4 
11    9.5 
17    6.6 
23    3.7 
29    0.8 

Jan. 

d     h 

2  13.8 

8  10.9 

14    8.0 

20    5.1 

26    2.3 

d     h 
Sept.     3    9.4 
9    6.4 

15   a5 

21    0.6 
26  21.6 

d     h 

Aug.    31  10.8 

Sept.     6    7.8 

12    4.9 

18    2.0 

23  23.0 

Not. 

d    h 
7    1.2 
12  22.2 
18  19.3 
24  16.4 
30  13.5 

Not. 

d     h 

4    2.7 

9  23.8 

15  20.9 

21  lao 

27  15.1 

Feb. 

3  21.9 

9  19.0 

15  16.1 

21  13.2 

27  10.2 

Feb. 

31  23.4 
6  20.5 
12  17.6 
18  14.6 
24  11.7 

Oct.       2ia7 

8  15.8 

14  12.9 

20  10.0 

26    7.0 

29  20.1 
Oct.      5  17.2 
11  14.3 
17  11.4 
23    8.5 

Deo. 

6  10.7 
12    7.7 
18    4.8 
24    1.9 
29  22.9 

Dec 

3  12.2 

9    9.3 

16    6.3 

21    3.4 

27    0.5 

liar. 

• 

5    7.2 

H«r. 

2    8.7 

Not.      1    4.1 

29    5.6 

Jan. 

4  20.0 

Jan. 

1  21.6 

The  above  timee  are  those  of  each  passage  of  the  satellite  through  an  apsis  of  its  apparent 
orbiL  The  position  of  the  satellite  at  any  other  time  may  be  fbund  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  Tsetor  of  the  satellile 
equal  areas  in  equal  times. 


of  the  satellite  of  Neptune,  5^  21^045. 
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PHENOMENA,  1893. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d     h 
Jan.      1  'it 

5  1.5 

8    4 

8  15 

10  23 
13  11 
15  1 
15  IG 

21  14 
213  5 
23  7 
23  10 

25  10 

26  22 
29  1) 
29  12 

Feb,    5    0 

9  8 

12  18 

13  1 

14  7 

15  20 

16  2 
IG  18 

19  21 

20  20 
2:}    3 

26  3 

Mar.  4  1 
4  6 
4  22 

6  16 
8  15 

14    4 

16  12 
18  14 

18  23 

19  15 
19  16 
«1    7 

21  11 

22  10 

27  6 

29  5 
31  9 
31  10 

Apr.  2  22 
11.10 
12  18 


ml 

13; 

7' 
9' 
15 

20, 
10  i 
55 
46! 

40. 
29  I 
35' 
11 

51 

28 
46 
49 

8 
21 
23 
18 

34 
55 
47 

8 

40 
44 
57 
34 

12 

28 
4 

20 
33 


4 

33 

0 

29 

0 

10 

42 
31 
24 

4 

16 
16 

26 
20 
40 


nJilQ 

i       in  8 
6  h  D h-h   035 

6  &  1> S-+-  1   1 

6  9  1> 94-    4  47 

6   ^  1> 24-4  11 

>i       Stationaiy. 

6  il> r?4-    143 

6  2ll> J/-t-    0   6 

^       in  A)>helion. 

6  i2l <J-hl36 

6^  D W—   4  37 

n  5© 

6hl> >14-   1  2 

6  &  D S-f-    122 

Q       Stationary. 

g       Greatest  I  lei.  Lat.  S. 

6  9  1) ?-f-    4  31 

6   ^  1> g-t-2  44 

4  S  O  Su[)erior. 
^       Stationary. 

6  2t  D 21—  029 

6  i  D ^-h  0   5 

6  ^  -}> V  —   4  50 

ny;o 

6hl> h-h  112 

9       in  A))heliou. 

6  d  1> 5-t-  ^35 

Q       in  Perihelion. 

^       Greatest  elong.  E.  18  27 

6  9  1> ?-h228 

6  ^  D a-t-   439 

^       Greatest  Hel.  Lat.  N. 

62ll> 21-    1    7 

O      enters  ^,  Spring  com. 
g       Stiitionary. 

i  si> i-  1 31 

<j  y;  3) *  —  5 II 

9       Greatest  Hel.  Lat.  S. 

^  8  O  Inferior. 

6  h  D >l-f-   1   5 

<5SJ> 5-f-    136 

5       in  « 

g        Stationary. 


d     h    m 
Apr.  14    7  52 

15  14  36 

16  12  5 
16    -    - 

18  19  13 

19  2  23 

21  15  14 

27    7    0 

27  12  22 

28  7  20 
28  9  - 
28  11  31 

30  2  52 
May    1  16    7 

12  2    5 

13  18  48 

14  9  44 

15  12  58 

16  6  42 

17  17    7 

20  1  58 

22  13  17 

24  15  40 

25  1  27 

27    6  36 

31  0  44 
31  20  18 

June   2  23  15 

4  11  22 
4  14  48 
8  19  11 

11  6  33 

12  19    1 

14    8    8 

14  8  13 
14    9  31 

14  22  13 

15  7  49 
20  11  56 
20  22    8 

23  II  14 

25  12  53 

26  23  11 

27  254 
July    3  10  40 

8    9  34 

8  20  54 

I)    0  46 

10    6  25 


O  0 

139 


<5  S  3> «-•■ 

<J93) 9-0  42 

62ll> Jt-   144 

0      eclip6ed,iuviB.atWa8fa. 


6^  D <P 

6  i  T> i 

$       in  Aphelion. 

6210 


5   4 
2  45 


050 


6hl> h-i 

Q       Greatest  elong.W.  26  56 
692t 9-1-0   3 

<$S:D S-t-    130 

^  9  O  Superior. 

^       Greatest  Hel.  Lat  S. 
6  >il> S—  3  12 


6  9  1> 

<J  V  3> 

6  ii> 


9      inQ 
<J  h  3>  ... 

6  9  W  ■•  ■ 


6  &1>  .  .  . 

5       in  8 

6  <PO 
<J  5  V  ... 


9 

$ 
21 

h 

9 


220 
3  4 
5  5 
332 

056 

0  43 
136 

124 


2    I 


^  {}  O  Superior. 
$       in  Perihelion, 
ij       Stationary. 

62ll> 21 

6W  1> W 

<5  S  3> 8 


2  57 
5  7 
2  53 


6  9  T> ?—   3  52 

<J  5  9 §-h   059 

$       Greatest  Hel.  Lat.  N. 

6  iT> ^-354 

O      enters  2S,  Summer  com. 

6  h  D h-^-  0  48 


<5  5  3) S 

9  in  Perihelion. 

6  ^  S 8 

0  in  Apheliou. 

8  inS 


140 
025 


6  9  S 
62tl> 
6"^  1> 


9 
21 


0  18 

3;}5 

5  16 


PHENOMENA,  1893. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d     h     m 

July  10  20    - 

12  9  43 

13  23  11 

14  4  34 

14  10  43 

14  14    7 

17  1  13 

18  8  28 

18  14  30 
20  17  58 
23  22  37 

28  23  41 

Aug.   5  15    5 

6  15  23 

7  16  55 

8  0  18 

10  13  57 

11  15  23 

13  5  52 

14  21  51 

16  10  52 

17  2  19 
17  3  3 
22  10  45 

25  9    - 

26  23  43 
31  14    4 

Sept.   1  10  14 

2    1    2 

2  21  52 

3  16    5 

5    5  21 

8  17  50 

9  8  42 

10  21  27 

11  2  34 

11  12  39 

12  12  11 

13  18  47 

15  15  19 

19  6  32 
19  15    8 

22  2  47 

23  20  10 

29  7  23 

29  22  24 

30  3  23 
Oct.     4    8  51 

8    3  15 


Q       Greatest  elong.  E.  26  30 
g      Greatest  Hel.  Lat.  N. 

6  3  1> <J-   349 

6  9  D ?-   324 

§       Stationary. 

6  ^  D M-.6  10 

9       Greatest  Hel.  Lat  N. 

6hl> >Z-h    1    5 


Ein  Aphelion. 
i> s 

b       Stationary. 


—    1  12 


6  2tl> -2?-  4  10 

6^  1> V—5  31 

6  ii  O  Inferior. 

§      Greatest  Hel.  Lat  8. 


6  ^  1> 

6  ii> 

6  9  1) 
6hl> 


9 
h 


932 
3  14 
141 
126 


3      in  Aphelion, 
b       Stationary. 

<J  I  3> S 


159 


Greatest  elong.W.  18  16 

in  Perihelion. 
h 9—    156 


6  2tl> 2t 

(J  WD V 


356 
545 


6  $1> 


I 


159 
2   7 


y       Greatest  Hel.  Lat  N. 
9      iiiS 

6hl> ^-f-  1 48 


69  1> 

6  &1> 


030 
214 


Stationary. 


21      Stationary. 
6  9  Q  Superior. 

O      enters  ^  Autumn  com. 


<5  ?S 
6  9h 


9 


6^1> W  — 

B       in8 
6  Sl> ^- 


1  11 
4  47 
153 

553 

034 


d 

Ort.    8 


h     m 

4    1 

9  3  16 
9  -  - 
9  50 


10 


11  0  55 

12  9  31 
12  19  32 

14  13  44 

15  22  37 
15  14  46 

26  12    4 

27  10    4 

31    4  40 

Nov.   2  12  36 

323    2 

5    5    9 

5  16  34 
5  22  49 
623  8 
7  11  27 

9  21  3 
12  0  1 
15  16  24 
17  17  51 

22  17  15 

22  22  58 

23  19    3 
25  19    7 

27  13  19 
Dec.    3    4  12 

3  7  22 

4  19    7 

5  7  32 

5  20  59 

6  1  30 
6  4  28 
6    5     1 

6  23  20 

7  20  46 
11  21     4 

14  1     1 

15  18  24 

19  23  23 

21    5  25 

20  20  45 
30  10  20 

30  14  33 

31  8    7! 


6  h0 

6  hD h-^  331 

O      eclipsed^  invis.  at  Wash. 
(J53) 5-h   037 

6  ^  1> S-h   224 

($  9    d  Scorpii.  .  .    9  -h   0  13 

<J9D 9-h   149 

^       in  Aphelion. 

(JSS 5—   149 

9       in  Aphelion. 

6  2ll> 21—   439 

<J  y?  3) V—   553 

6  Sh ...  <y—  196 

6  SO 

y       Greatest  Hel.  Lat  8. 
§       Greatest  elong.  E.  23  12 

6hl> .  • .  h-^  2  30 

3)  .  .  .  .     .  .  ^-h   1  11 

Greatest  Hel.  Lat  S. 
1> §-h   225 

6  ^  D 8-h    127 

6  9  1> 9-f-  111 

{}       Stationary. 

6in> U-   422 

<J  V  3) V—   548 

6  ^  O  Inferior. 

^       in  Perihelion. 
6hT> >l-h   258 

6  3l> <y-h   248 

8  Stationary. 

<5  $  3> S-h  244 

<JS3> a-f-69 

9  Greatest  elong.  E.  47  29 

<5<ys ^-f-08 

i  ^a'Librw.  .  .  .    ^ -h    Oil 
^       Greatest  Hel.  Lat  N. 


69  1> 9 


236 


Greatest  elong.  W.  21  23 
oe^Libne.  .  .  .  S -H  0  3 
3) 5—   4   9 


<J  V  J) V—   546 

0      enters  'V9»  Winter  com. 
®      in  Perihelion. 

6hl> h-H   332 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitudes  are  Considered  Poskvoe,) 

Plaee. 

T^HfnilA 

Kedaotion 
to 

^g  p. 

Longltodc 

> 

J.(BblliUuea 

Geooentrio 

Latitade. 

From  Waahlngton. 

From  Greenwicli.     1 

Abo 

+  60*  26  56.8 

/     It 
—    9  53.5 

9.998902 

-  6  37  18.45 

^^ 

h     m      8 

129    6.41 

Adelaide. 

-  34  55  33.8 

+  10  47.6 

9.999527 

- 14  22  32.34 

-.. 

9  14  20.30 

Albany    . 

-f  42  39  49.5 

—  11  28.2 

9.999336 

-  0  13  12.87 

+ 

4  54  59.17 

Alfred  (N.Y.). 

+  42  15  19.8 

—  11  37.2 

9.999346 

+  0    2  55.00 

+ 

5  11    7.04 

Algier     . 

-f  36  45    2.7 

—  11     1.6 

9.999483 

-.  5  20  23.43 

— 

0  12  11.39 

Allegheny 

-f  40  27  41.6 

—  11  21.6 

9.999391 

+  0  11  50.89 

+ 

5  20    2.93 

Altona    . 

+  53  32  45.3 

—  U    0.8 

9.999063 

-  5  47  58.39 

— 

0  39  46.35 

Amherst . 

-f  42  22  17.1 

—  1 1  27.5 

9.999343 

-  0  18    7.37 

+ 

4  50    4.67 

Annapolis 

+  38  58  53.5 

—  11  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.44 

Ann  Arbor 

-f  42  16  48.0 

—  11  27.3 

9.999346 

+  0  26  43.10 

+ 

5  34  55.14 

Arcetri    . 

+  43  45  14.4 

—  11  29.9 

9.999308 

-  5  53  15.15 

^^ 

0  45    3.11 

Armagh  . 

-f  54  21  12.7 

—  10  54.9 

9.999043 

-  4  41  36.54 

+ 

0  26  35.5 

Athens    . 

+  37  58  20.0 

—  11    9.4 

9.999453 

-  6  43    7.74 

1  34  55.7 

Beloit 

+  42  30    9.0 

—  n  27.8 

9.999340 

+  0  47  55.26 

+ 

5  56    7.30 

Berlin 

-f  52  30  16.7 

—  11    7.7 

9.999088 

-  6    1  46.95 

0  53*34.91 

Berne 

+  46  57    8.7 

—  1 1  29.2 

9.999227 

-  5  37  58.04 

.1. 

0  29  46.0 

Besancon 
Bethlenem 

+  47  14  59.0 

—  11  28.7 

9.999219 

-  5  32    9.24 

.^ 

0  23  57.20 

+  40  36  23.9 

—  11  22.2 

9.999388 

-  0    6  40.19 

+ 

5    1  31.85 

Birr  Castle 

+  53    5  47.0 

—  11    3.9 

9.999074 

-  4  36  31.14 

+ 

0  31  40.9 

Bologna  . 

+  44  29  47.0 

—  11  30.5 

9.999289 

-  5  53  36.64 

0  45  24.6 

Bonn 

+  50  43  45.0 

—  11  17.3 

9.999132 

^  5  36  35.33 

«. 

0  28  23.29 

Bordeaux 

+  44  50  16.7 

—  1 1  30.7 

9.999281 

—  5    6    6.60 

+ 

0    2    5.44 

Bothkamp 

+  54  12    9.6 

-.  10  66.0 

9.999047 

-  5  48  42.84 

0  40  30.8 

Breslau   . 

+  51     6  56.5 

—  11  15.4 

9.999122 

-  6  16  20.75 

_ 

1    8    8.71 

Brussels  . 

+  50  51  10.5 

—  II  16.8 

9.999129 

-  5  25  40.64 

— 

0  17  28.6 

Cambridge  (England) 

+  52  12  51.6 

—  11    9.4 

9.999095 

-  5    8  34.79 

... 

0    0  22.76  L 

Cambridge  {Ma>ss.) . 

-f  42  22  47.6 

—  11  27.6 

9.999343 

-  0  23  41.05 

+ 

4  44  30.99  1 

Cape  of  Good  Hope 

-  33  56    3.4 

+  10  39.0 

9.999550 

-  6  22    6.78 

1  13  54.74  ! 

Chapultepec   . 

-f  19  25  17.5 

—    7  12.0 

9.999841 

+   128  26.20 

+ 

6  36  38.24  ' 

Charkow. 

-h  50    0  10.2 

—  11  20.5 

9.999150 

-  7  33    6.74 

2  24  54.7 

Ghioago  . 

+  41  50     1.0 

—  11  26.2 

9.999357 

+  0  42  14.69 

+ 

5  50  26.73 

Christiania 

-h  59  54  43.7 

—  10    0.2 

9.998914 

-  5  51    5.89 

0  42  53.85 

Cincinnati  (New  Obs.) 
Cincinnati  ( Old  Ofta.) 

+  39    8  19.5 

—  11  15.8 

9.999424 

+  0  29  29.25 

+ 

5  37  41.29 

+  89    6  26.5 

—  11  15.6 

9.999425 

+  0  29  47.01 

+ 

5  37  59.05 

Clinton    . 

+  43    3  17.0 

—  11  28.9 

9.999326 

—  0    6  34.65 

+ 

5    137.39 

Coimbra  . 

+  40  12  25.8 

—  1 1  20.6 

9«99939o 

-  4  34  37.54 

+ 

0  33  34.5 

Copenhagen   • 

+  55  41  13.6 

—  10  43.9 

9.999011 

-  5  58  30.96 

0  50  18.92 

Cordoba  . 

-  31  25  15.5 

+  10  13.5 

9.999608 

-  0  51  23.84 

+ 

4  16  48.2 

Cracow    . 

+  50    3  50.0 

—  11  20.3 

9.999149 

-  6  28    2.41 

1  19  50.37 

Dantzig  . 

+  54  21  18.0 

—  10  54.9 

9.999043 

-  6  22  51.34 

— 

1  14  39.3 

Dorpat    . 

+  58  22  47.4 

—  10  17.6 

9.998948 

-  6  55    5.54 

... 

1  46  53.5 

Dresden  . 

+  51    2  16.8 

—  11  15.8 

9.999124 

-  6    3   6.88 

... 

0  54  54.84 

Dublin    . 

4-  53  23  13 

—  11     1.9 

9.999066 

-  4  42  50.04 

+ 

025  22 

Diisseldorf      . 

+  51  12  25 

—  11  15.0 

9.999120 

-  5  35  17.04 

027    5 

Dun  Echt 

+  57    9  36 

—  10  30.2 

9.998977 

-  4  58  32.04 

+ 

0    9  40.0 

Durham  . 

+  54  46    6.2 

—  10  51.6 

9.999033 

-  5    1  52.24 

+ 

0    6  19.8 

Edinburgh 

+  55  57  23.2 

—  10  41.5 

9.99900ri 

-  4  55  28.99 

+ 

0  12  43.05 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

•) 

LAtitadA. 

Bednetion 
to 

Log/t>. 

Longltad« 

PIaoo. 

Oeocentrio 

Latitude. 

Tnm  WMhlogton. ; 

From  Gieeowich. 

o        t         n 

f     tt 

h    m      a 

h    m      a 

Florence . 

+  43  46    4.1 

—  11  29.9 

9.999308 

-  5  53  13.54  ' 

~~ 

0  45    1.5 

Geneva    . 

+  46  11  58.8 

—  11  30.1 

9.999246 

-  5  32  48.81 

— 

0  24  36.77 

:  (xeorgetown    . 

+  38  54  26.2 

—  11  14.6 

9.999430 

+  00    6.20 

+ 

5    8  18.24 

Glasgow  {Missouri), 

+  39  13  45.6 

—  11  16.3 

9.999432 

+   1    3    5.93 

+ 

6  11  17.97 

Gla8gow  {Scoiland) . 

• 

+  55  52  42.8 

—  10  42.3 

9.999006 

-  4  51     1.44 

+ 

0  17  10.6 

Gottingen 

+  51  31  47.9 

—  11  13.3 

9.999112 

-  5  47  58.28 

— . 

0  39  46.24 

,  Gotha 

+  50  56  37.5 

—  11  16.3 

9.999127 

^5  51    2.57 

^^ 

0  42  50.53 

Greenwich 

+  51  28  38.4 

—  11  13.6 

9.999113 

-  5    8  12.04 

0    0    0 

Hamburg 

+  53  33    7.0 

^  11    0.8 

9.999062 

-  5  48    5.74 

— 

0  39  53.7 

Hanover . 

+  43  42  15 

—  11  39.8 

9.999309 

-  0  19    4.13 

+ 

4  49    7.91 

Hastings-on-HudBO] 

D 

+  40  59  25 

—  11  33.6 

9.999378 

^  0  12  42.4 

+ 

4  65  29.64 

Haverford 

+  40    0  40.1 

—  11  19.8 

9.999402 

-  0    6  59.34 

+ 

5    1  12.70 

Helsingfors     . 

+  60    9  43.3 

—    9  57  1 

9.998909 

-^  6  48    1.20 

139  49.16 

Hongkong 

-f  22  18  12.2 

—    8    3.8 

9.999792 

—  12  44  53.94 

— 

7  36  41.9 

Hudson   . 

+  41  14  42.6 

—  11  84.4 

9.999371 

+  0  17  32.12 

+ 

5  25  44.16 

Ipswich  . 

+  52    0  33.0 

*  11  11.0 

9.999100 

-  5  13    7.84 

mm^ 

0    4  55.80 

Karlsruhe 

+  49    0  29.6 

—  11  34.3 

9.999175 

-  5  41  48.55 

— 

0  33  36.51 

:  Kasan 

+  55  47  24.2 

—  10  43.0 

9.999009 

-  8  24  40.94 

— 

3  16  28.9 

Kew 

+  51  28    6 

—  11  13.6 

9.9991 14 

-  5    6  56.94 

+ 

0    1  15.1 

Kiel 

+  54  20  29.7 

—  10  65.0 

9.999043 

-  5  48  47.80 

0  40  35.76 

Kiew 

+  50  27  ILl 

—  11  18.6 

9.999139 

-  7  10  12.68 

.... 

2    2    0.64 

Konigsberg     • 

+  54  42  50.6 

—  10  63.0 

9.999034 

-  6  30  10.95 

— 

1  21  58.91 

Kremsmtlnster 

+  48    3  23.7 

—  11  27.0 

9.999199 

-  6    4  44.24 

— 

0  56  32.2 

Leiden     . 

+  52    9  20.0 

—  11    9.8 

9.999097 

-  5  26    8.39 

— 

0  17  56.35 

Leipzig    . 

+  51  20    6.3 

—  11  14.3 

9.999117 

-  5  57  46.06 

— 

0  49  34.02 

'  Leyton 

+  51  34  34 

—  11  13.0 

9.9991 1 1 

-  5    8  11.17 

+ 

0    0    0.87 

Lisbon  {Marine  Obs 

.) 

+  38  42  17.6 

—  11  13.5 

9.999435 

-  4  31  47.04 

+ 

0  36  25.0 

Lisbon  {Boyai  Ohs.) 

+  38  42  31.3 

—  11  13.6 

9.999435 

-  4  31  27.36 

+ 

0  36  44.68 

Liverpool 

+  53  24    4 

—  11     1.8 

9.999066 

-  4  55  54.84 

+ 

0  12  17.2 

LUbec 

+  53  51  31.2 

—  10  586 

9.999055 

-  5  50  57.59 

0  42  45.55 

1  Land 

+  55  41  52.1 

—  10  43.8 

9.999011 

-  6    0  57.07 

^^ 

0  52  45.03 

j  Lyons 

+  45  41  40.0 

—  11  30.5 

9.999259 

-  5  27  19.90 

.^m 

0  19    7.86 

Madison  . 

+  43    4  37.0 

—  11  38.9 

9.999335 

+  0  49  25.79 

+ 

5  57  37.83 

Madras    . 

+  13    4    8.1 

—    5    3.3 

9.999926 

-10  29  11.46 

5  20  59.42 

Madrid    . 

+  40  24  30.0 

—  11  31.4 

9.9991)93 

-  4  53  26.64 

+ 

0  14  45.4 

Manheim 

+  49  29  11.0 

—  11  32.6 

9.999163 

-  5  42    2.56 

0  33  50.52 

Marbarg . 

+  50  48  46.9 

—  11  16.9 

9.999130 

-  5  43  17.04 

0  35    5.0 

Markree  . 

> 

+  64  10  31.8 

—  10  56.3 

9.999047 

-  4  34  23.64 

+ 

0  83  48.4 

Marseilles 

+  43  18  19.1 

—  1 1  39.3 

9.999330 

—  5  29  46.68 

0  21  34.64 

Melbourne 

-  37  49  53.3 

+  11    8.6 

9.999456 

-14  48    6.18 

— 

9  39  64.14 

Mexico    . 

+  19  26     1.3 

—    7  12.3 

9.999840 

+   1  28  14.63 

+ 

6  36  26.67 

Milan 

# 

+  45  27  59.2 

—  11  30.6 

9.999265 

-  5  44  58.01 

0  36  45.97 

Modena  . 

+  44  38  52.8 

—  11  30.6 

9.999285 

-  5  51  54.84 

^^_ 
^^^ 

0  43  42.8 

Montsouris 

+  48  49  18.0 

—  11  34.8 

9.999180 

-  5  17  32.72 

_ 

0    9  20.68 

Moscow  . 

+  55  45  19.8 

—  10  43.3 

9.999009 

-  7  38  28.94 

2  30  16.9 

Mount  Hamilton 

+  37  20  23.5 

—  11    5.5 

9.9994oo 

+  2  58  22.05 

+ 

8    6  34.09 

Munich    . 

+  48    8  45.5 

—  11  36.7 

9.999197 

-  5  64  38.17 

0  46  26.13 
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OBSERVATORIES. 


POSITIONS  OP 

OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positwe.) 

■*    ^A^iA,          1 

Reduction 
to 

▼  --.—    .tfk. 

Longitude 

Place. 

Latitude. 

Geooentrio 

Log^. 

Latitude. 

Vrom  Washington. 

Naples     . 

+  40  51  45!4 

11  23.1 

9.999381 

h    m      a 

-  6    5  12.94 

h     m      8 

-  0  57    0.9 

Nanhnlle 

+  36    8  58.2 

^- 

10  57.3 

9.999497 

+  0  38  55.93 

+  6  47    7.97  , 

Natal 

-  29  50  47.0 

+ 

9  55.2 

9.999642 

-  7  10  13.20 

-  2    2    1.16  ! 

Neacliatel 

+  46  59  51.0 

11  29.1 

9.999226 

-  5  36    2.24 

-  0  27  50.2 

New  Haven 

4-  41  18  36.5 

^^^ 

1 1  24.6 

9.999370 

-  0  16  29.90 

+  4  5142.14 

New  Yovk{Columb.CoU.) 

-f  40  45  23.1 

— . 

M  22.7 

9.999384 

-  0  12  18.40 

+  4  65  53.64 

New  York  crutbebfurd) 

4-  40  43  48.5 

— 

11  22.6 

9.999384 

-  0  12  15.00 

+  4  65  57.04 

Nice 

4-  43  43  16.7 

..- 

II  29.8 

9.999309 

-  5  37  24.24 

-  0  29  12.20 

Nicolaeff . 

+  46  58  20.6 

11  29.2 

9.999226 

-  7  16.  6.14 

-  2    7  54.1 

Odessa 

+  46  28  36 

— 

11  29.6 

9.999239 

-  7  11  14.34 

-  2    3    2.8 

Ogden 

+  41  13    8.6 

... 

11  34.3 

9.999372 

+  2  19  47.62 

+  7  27  59.56 

O-Gvalla. 

+  47  52  43.4 

..-  ; 

11  27.4 

9.999204 

-  6  20  67.63 

-  1  12  45.59 

Olrnutz    . 

+  49  35  43 

^ 

11  22.1 

9.999160 

—  6  17  14.64 

-  1    9    2.6 

Oxford  (Missis^ifpi) 

+  34  22  12.6 

10  42.9 

9.999540 

+  0  49  55.05 

+  6  68    7.09 

i)\iovf\{EUacl%ffe)  . 

+  51  45  36.0 

— 

11  12.0 

9.999106 

-  5    3    9.44 

+  0    5    2.6 

Oxfoiti  ( University) 

+  51  45  34.2 

— 

11  12.0 

9.999106 

-  6    3  11.64 

+  05    0.40 

Padua 

+  45  24    2.5 

~-^ 

11  30.6 

9.999266 

-  5  65  41.17 

—  0  47  29.13 

Palermo  . 

+  38    6  44 

^^ 

II  10.2 

9.999449 

-  6    1  37.04 

-  0  53  25.0 

Paramatta 

-  33  48  49.8 

+ 

II  37.8 

9.999553 

- 16  12  18.24 

-10    4    6.2 

Paris 

+  48  50  11.8 

11  24.6 

9.999179 

-  6  17  32.99 

-  0    9  20.95 

Philadelphia  . 

+  39  57    7.5 

^^ 

11  19.5 

9.909404 

-  0    7  33.58 

+  5    0  38.46 

Plousk 

+  52  37  40.0 

—^ 

11    6.9 

9.999085 

-  6  29  44.05 

-   1  21  32.01 

Pola 

+  44  51  49.0 

~mm      ; 

11  30.6 

9.999260 

-  6    3  35.22 

-  0  55  23.18 

• 

Portsmouth     . 

+  50  48    3.0 

_      ' 

[1  17.0 

9.999130 

-  5    3  48.14 

+  0    4  23.90 

Potsdam . 

+  52  22  56 



11    8.4 

9.999091 

*  6    0  29.04 

-  0  52  17 

Poughkeepsie. 

+  41  41  18 

^^^ 

11  25.6 

9.999360 

-.  0  12  38.44 

+  4  55  33.6 

Prague    . 

+  50     5  18.8 

— 

11  20.2 

9.999148 

-  6    5  53.44 

—  0  67  41.4 

Princeton 

+  40  20  57.8 

— 

11  21.2 

9.999394 

-  0    9  34.54 

+  4  58  37.50 

Puikowa . 

+  59  46  18.7 

-^ 

10    1.6 

9.998917 

-  7    9  30.71 

-  2    1  18.67 

Quebec    . 

+  46  48  17.3 

1 

11  29.4 

9.999231 

-  0  23  22.74 

+  4  44  49.3 

Hio  de  Janeiro 

-  22  54  23.8 

+ 

8  14.0 

9.999782 

-  2  15  30.63 

+  2  52  41.41 

Rochester 

+  43     9  16.8 

«^^ 

11  29.0 

9.999324 

+  02    9.74 

+  5  10  21.78 

Eome  ( Coll.  Bom,)   . 

+  41  53  53.6 

^  ; 

11  26.3 

9.999355 

-  5  58    6.74 

-  0  49  54.70 

San  Fernando . 

+  36  27  41.5 

-^ 

10  59.5 

9.999490 

—  4  43  22.44 

+  0  24  49.6 

Santiago  de  Chile   . 

-  33  26  42.0 

+ 

10  34.4 

9.999651 

-  0  25  25.74 

+  4  42  46.30 

Schwerin 

+  53  37  38.2 

... 

11    0.2 

9.999061 

-  5  53  52.74 

-  0  46  40.7 

Seuftenberg    . 

+  50     5  10.1 

"" 

1 1  20.2 

9.999146 

-  6  14    2.64 

-  1    5  50.6 

South  Hadley . 

+  42  15  18.2 

•— 

1 1  27.3 

9.990346 

-  0  17  51.75 

+   4  50  20.29 

Speier 

+  49  18  55.4 

— 

11  23.2 

9.999167 

-  6  41*67.64 

-  0  33  45.6 

St.  Louis  . 

+  38  38     3.6 

— 

11  13.2 

9.999437 

+  0  62  37.07 

+  6    0  49.11 

St.  Petersburg 

+  59  56  29.7 

.^ 

9  59.6 

9.998913 

-  7    9  25.54 

-  2    1  13.5 

Stockholm 

+  59  20  33.0 

.... 

10    6.9 

9.998927 

-  6  20^6.04 

-  1  12  14.00 

Ston^'hurst 

+  53  50  40 

— 

10  58.7 

9.999055 

-  4  58  19.36 

+  09  52.68 

Strassburg  {New  Obs.) 

+  48  34  59.7 

— 

11  25.5 

9.999186 

-  6  39  16.69 

-  0  31    4.65 

Strassburg  (Old  Obs.) 

+  48  34  53.8 

— 

1 1  25.5 

9.999186 

-  5  39  14.53 

-  0  31    2.49 

Sydney'    . 

—  33  51  41.1 

+ 

10  36.3 

9.999552 

-16  13    1.58 

-10    4  49.54^ 

Taschkent 

+  41   19  32.2 

11  24.7 

9.999369 

-  9  45  22.84  i  -  4  37  10.80 
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POSITIONS  OP  OBSERVATORIES. 
{North  Latiiudet  and  Wut  LongUudet  are  Considered  Potitiee.) 


I 

1 

PIaaa 

T.*Mfn<lA 

Reduction 
to 

1 

Longitodf 

B 

Oeocentrio 

1 

Latitude. 

Tnm  WMhiogton. 

From  Greenwich. 

iTouloase    . 

O          /         // 

+  43  36  47 

,,^ 

/      // 
11  29.7 

9.999312 

h     m      8 

-  5  14    3.14 

h     m      a 

0    5  51.1 

Turin. 

+  45    4    6.0 

— 

II  30.7 

9.999275 

-  5  39    0.44 

^ 

0  30  48.4 

Twickenham 

+  5127    4.2 

^ 

11  13.7 

9.999114 

-  5    6  58.94 

+ 

0    1  13.1 

;  Univ.  of  Virginia 

+  38    2    1.2 

— 

11     9.8 

9.999448 

+  0    5  53.18 

+ 

5  14    5.22 

Upsala 

+  59  51  31.5 

— 

10    0.8 

9.998915 

-  6  18  42.23 

1  10  30.19 

Utrecht 

+  52    5  10,5 

.^ 

11  10.9 

9.999098 

-  5  28  43.74 

,^^ 

0  20  31.7 

;  Venice 

+  45  25  49.5 

— 

11  30.6 

9.999266 

-  5  57  37.44 

^. 

0  49  25.4 

,  Vienna  (Josephstadt) 
Vienna  (JViwr  Obs.)    • 

+  48  12  53.8 

— 

11  26.6 

9.999195 

-  6  13  37.34 

^_ 

1    5  25.3 

+  48  13  55.4 

— 

11  26.5 

9.999195 

-  6  13  33.26 

... 

1    5  21.22 

.Vienna  {Old  Obs.)     . 

+  48  12  35.5 

— 

11  26.6 

9.999195 

-  6  13  43.78 

— 

1    5  31.74 

.  Warsaw     . 

+  52  13    5.7 

.^ 

II    9.4 

9.999095 

-  6  32  19.44 

^^ 

124    7.4 

'  Washington 

+  38  53  38.8 

~~ 

11  14.5 

9.999430 

0    0    0 

+ 

5    8  12.04 

West  Point 

+  41  23  31 

^ 

11  24.9 

9.999368 

-  0  12  22.71 

+ 

4  55  49.33 

.  Wilhelmshaven 

+  53  31  52.0 

— 

11    0.9 

9.999063 

-  5  40  47.25 

0  32  35.21 

Williamstown  (Mass.) 

+  42  42  49 

— 

1 1  28.3 

9.999334 

-  0  15  18.6 

+ 

4  52  53.44 

Williamstown  (Fic^>ria) 

-37  52    7.2 

+ 

11    8.8 

9.999455 

- 14  47  50.84 

._ 

9  39  38.8 

Wilna 

+  54  41    0 

^ 

10  52.3 

9.999035 

-  6  49  23.94 

... 

141  11.9 

Windsor    . 

-  33  36  28.9 

+ 

10  35.9 

9.999558 

-15  11  32.81 

.^ 

10    3  20.77 

Ziirich 

1 

+  47  22  40.0 

11  28.5 

9.999216 

-  5  42  24.64 

— 

0  34  12.6 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  I— THE  EPHBMEBIS  FOB  THE  MEBIDIAN  OP  GBEENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  snn  and  the  four  most  conspicnoas 
planets^  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercnry,  Venus, 
Mars,  Jnpiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic, 
the  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time;  mean  solar  time;  true,  or 
apparent  solar  time;  and  sidereal  time. 

Solar  7Ym€.-^Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TVue^  or  Apparent  Solixr  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difierence  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.  This  point  is  the  vernal  epuinox,  and  its  hour*angle  is  called 
Sidereal  Time.    Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3*°  56*  shorter  than 
the  mean  solar  day ;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3™  56'  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  first 
is  marked  A.  M.,and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises  twenty- four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  da}'  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o^clock,  A.  M.,  civil  time,  is  January  6th,  14^,  astronomical  time;  and  January  9th,  2  o^clock, 
P.  M.,  civil  time,  is  also  January  9th,  2*^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A,  AT.,  take  one 
from  the  day  and  add  twelve  to  the  hours^  and  the  result  is  the  astronomical  time  wanted  ;  if  the 
civil  time'  is  marked  P.  ilf.,  take  away  the  designation  P.  ilf.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  AT.  after  it^  if  it  is  less  than  12 
hours.  If  greater  than  12  hours^  we  subtract  12  hours  from  it,  add  1  to  the  days^  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  1 1  o^clock,  A.  M. 
civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  wnen  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow :  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  differ* 
ences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Green wich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^*0'° 0".  The  longit  de  from  Greenwich  expressed  in  lime,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
ill  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun^s  declination  be  required  at  apparent  noon,  1893,  May  31,  at  a  place  whose 
longitude  is  179**  4(y,  or  ll'»  58"  40*  east  from  Greenwich: 

h      m      s 
Local  apparent  time  .  May  31,        0      0      0 

Longitude  from  Greenwich  (sabtractiye)  .       11     58    40 

Greenwich  apparent  time    .  May  30,       12       1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.022 
after  Greenwich  apparent  noon  on  May  30,  or  11*'.978  before  Greenwich  apparent  noon  on 
May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  21.83 

May  31,  at  Greenwich  apparent  noon  20i)9 

Difference  for  one  day  .....  0.94 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  after 
Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day;  so  the 
calculation  is  as  follows :  — 

Difference  for  one  hour.  May  30     . 
Change  for  0.25  of  a  day  or  0".96  X  Oi25  . 

Difl*erence  at  6  hours  after  noon 

2I".60  X   12.022  =  259".7  «  4'  19".7 

Declination  at  Greenwich  noon,  May  30   . 

Change  in  12.022  hours  (additive) 

Sun's  declination  at  time  of  obserration    . 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
rtouiit  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
IS  11^.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
ihe  hourly  motion  for  the  middle  of  the  interval  is  21'M25.     Then,  we  find:  — 

Declination  at  Greenwich  noon,  May  31  .    N.  21  59  36.1 

Product  of  2 I'M 25  X  1 1 .1)78  =  253".0  ( subtractive )    .  4  13.0 

Sun'tf  declination  at  time  of  observation  .  .    N.  21  55  23.1 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right. 

At  sea  it  ia  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  12  of  Bowditch's  American  Fractical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  VVhen  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  difierent  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun*8  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  son.  The 
sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of 
the  sun's  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only 
has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit 
of  the  first,  or  western,  limb ;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or 
eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Suh*s  ApparetU  Right  Ascen' 
sion^  and  Declination^  the  Equation  of  TVme,  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sim  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Grotenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9*.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  9  of  Bowditgr's  Navigator  may  be  used  for  the  same 
purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  8  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9'.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1893,  May  15, 

QhQni  3()a,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100''  lO',  or  6^40»40*,  west  of 

Greenwich. 

b    m    ■ 
Local  astronomical  mean  time  .  May  14,        :ll     2  30 

Longitnde  from  Greenwich  (additive)  ....  6  40  40 

Greenwich  mean  time  .  ....  May  16,  3  43  10^3^.71 94 
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Suu's  Right  Ascension.  Equation  of  Tiwu. 

h    m      a  mi 

May  15,  Greenwich  noon   .    3  29  54.16  May  15,  noon    .        .    3  50^  (additire) 

H.  D.  9-.890  X  3.7194  .        .  +    0  36.78  H. D. -.0«.034  X  3.72  —    0.13 

3  30  30.96  3  50.43 

In  this  caae,  the  honrly  differenoos  interpolAted  to  half  tho  interraly  or  11^.9  after  noon^  haye  been  need. 
The  eqn  ation  of  time  in  thia  example  is  additive  to  mean  time.   Its  redaction  oonld  also  have  been  found 
by  Table  12  of  Bowditch's  Navigator,  bat  to  seconds  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have:  — 

h    m    s 
May  15,  Sidereal  Time  (at  Greenwicn  mean  noon)  .      3  33  44.74 

Hourly  difference  9-.8565X  3.7194 +    0  36.66 

Add  rhe  local  SBtronomical  mean  time  .  •  .    21     2  30.00 

The  required  sidereal  time  is  (rejecting  24^)    .  .  •  •      0  36  5140 

The  reduction  0™  36>.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3b  43b  !()•.    Also,  by  Table  9  of  Bowditch's  J^favigator,  the  reduction  is  0™  36".7. 

3. — On  1693,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100^  W  W.,  suppose  the  sidereal 

time  to  be  0^36™  37*.  16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14 ;  the  longitude  in  time,  4"  ^  ^^  ^^*  o'  H"  ^-STS. 

h    m     s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  29  48.18 

The  H.  D.  9*.»565  X  6.678,  or  the  reduction  for  6^  40in  40-  in  Table  III  .    +    1    5.82 

The  sidereal  time  of  local  mean  noon    .  .      3  30  54.00 

The  giren  sidereal  time  (-f-24*>,  if  necessary  for  the  following  tubtraedon)   .    24  36  37.16 

Subtracting  the  first  from  the  second  gires  the  sidereal  intenral  from  noon   .    21     5  43.16^21^.09532 
—9-.8296X2U0795,  or  the  reduction  for  21ta4»46*.14  in  Table  II  .    ~    3  27^ 

The  required  astronomical  mean  time  is  .  May  14,    21    2  15iK) 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Drue  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X' ;  X  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date ; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.    The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon ;  that  is,  the  number 
of  hours,  minutes  and  seconds  aHer  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  8  of  Bowoitch^s  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  au  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
lime  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should^ 
be  tcdcen  out  for  May  13,  that  is  the  preceding  astronomical  day. 

hue 
May  1 4,  the  mean  time  of  Greenwich  sidereal  noon  is  .    20  26  50.28 

The  H.  D.  — 9«.8296  X  6.678,  or  the  reduction  for  long.,  Table  II    —     1     5.64 

The  mean  time  of  local  sidereal  noon  .    20  25  44j64 

Add  the  given  sidereal  time    ......      0  36  37.16:M0fc.6103 

The  sum  is  .  .  .    21     2  21.80 

-^  9«.8296  X  0.6103,  or  the  reduction  for  0^  36"  J7*Si  in  Table  II    .    —    0    6.00 

The  required  astronomical  mean  time  May  14,    21     2  15.80 
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Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Hor.aonial  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
Mie  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  by  simply  computing  the  pro- 
portional part. 

If,  for  example,  the  aemidiameter  of  the  moon  is  to  be  taken  out  for  1893,  June  II,  lO^*,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  Jane  II  is  4''.7; 

>hen, 

12h     :     101^     =     4".7     :     :V'.9, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noun,  because  the  semidiameter  is  increasing. 

The  moon's  semidiameter  then,  for  June  II,  W\  is  IG'  31".6  +  3".f»,  or  16'  35".5. 

The  moon's  semidiameter  and  horizontal  parallax  are  requii'ed  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  long^tnde,  by 
means  of  which,  having  the  longitude  cmvertoil  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  11.  Tho  Inst  column  of  this  page  contains  the  Age  of  the  moon, 
or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Right  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regnlated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  IHff,/or  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1893,  May  1, 
IQh  iQm  3Q«^  astronomical  mean  time  at  Greenwich :  — 

Ri/^ht  Ascension,.  DsdinatUm. 

Mayl,  10»>         ....     15  1? 59.57 8.   9^  17  Ss!^ 

Diff.  I -.9853  X  10.5  .                 =«      +  20.84            10".162  X  10.5      =       +    1     6.7 
May  1,  10»»10«30«    .  .     15  16  20.41 8.   20  19    9.9 

The  differences  interpolated  for  5in.2=s 0^.09  are,  for  the  right  ascension  K965B,  and  for  the  deoltaatton 
10".ir)5,  which  may  be  used  for  greater  precision. 

Pago  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  gi-eatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date;  and  the 
columns  are  read  firom  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  £. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  eaat  side  of 
the  moon. 
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An  observer  on  the  earth's  eorface  having  measured  a  lunar  distaneei  corrected  it  for  errors  of 
his  instrament  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1^';  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  th&  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it^  and  the  P.  L.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P.  L.  of  Diff.  taken  from  the  Almanac. 

Tlte  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac,  when  the  earlier  Almanac'distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  AlmanaC'distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bowditcb^s  Naou 
gator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the 
reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thns  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 

of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 

of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 

the  lunar  distance  will  be  his  longitude.    A  longitude  derived  by  this  method  should  always  be 

considered  as  uncertain  by  ^  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1893,  Oct.  10, 
the  corrected  distance  of  the  moon's  centre  fi'om  that  of  Antares  is  40^  10'  20":  — 

Corrected  distance  .... 

Distance  in  Ephemeris  Oct  10,  VI^ 

Difference  .... 

Time  from  VI>>  (jafUr)   .... 
Corr.  for  2d  Diff.,  Table  I         .  .  . 

Greenwich  mean  time  Oct.  10  •  •  •  .      6  21  31 


0       1       It 

40  10  20 

40  21  32 

P.  L. 

0J283S 

0  11  12 

P.L 

1^1061 

km* 
+0  21  31 

P.  L. 

0.9226 

—            0 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus  : — 

From  Ephemeris  .                                                 .            .            .            .    P.L.  0i2835 

Diff.  of  diBtances,  ll'I2"  =  672" log  2.8874 

Red.  of  Greenwich  time,  1291*  =s  0^  21m  3]«     .            .            .            .log  3.1 109 
The  result  is  the  same  as  by  the  previous  method. 

Pages  2 18 — ^249  contain  the  geocentric  ephemerides  of  the  seyen  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — ^263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  Tha 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  led  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following ;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq*x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — ^275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  fnoon.  The  epochs  of  greatest  libratioo  of 
the  moon,  together  with  the  formulas  for  finding  the  libration  in  longitude  and  latitude  are  gtyen 
on  page  416. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth^e 


USE  OF  THE  TABLES. 


499 


equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon's  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun*s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun^s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulas  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logaritHhis  of  the  Besselian  Star-Numbers^  A^  B^C^  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 


Compulalion  of  Hit  appartnt  place  of  a  Hydra  for  1893,  March,  8,  for  the  vpper  1 

transU  at  ffaskington. 

(Star-Catalogue)    log  a       0.4699 

log  b      7.8702 

»og 

e       8.7163  n 

log  d      8.6311 

(Page  281)               log  Jl       8.3547 

log  B     0.9204  n 

log 

C      1.2648  ft 

log  D      0.5983 

(Star-Catalogutt)    log  a'      1.1901  n 

log  b'     9.8027  It 

»og 

e'      9.7160 

log  df      9.0419 

\ogAa   8.8246 

log  Bb  8.7906  n 

>og 

Cc   9.9811 

\QgDd  9.2294 

loggia'  9.544811    • 

log  B  bf  0.7231  It 

log 

Ccf  0J808n 

log  D  df  9j640ii 

M«an  Plaee,  1893.0,  (page  296)       09= 

b    m      ■ 
9  22  19.772 

«J«=     - 

§  11  4£l7 

Ja  = 

+    0.067 

^a'» 

—    0.15 

Bb^ 

—    0.062 

Bbf^ 

+    5i» 

C«  = 

+    0.965 

Cef^ 

—    9.57 

Dd^ 

+    0.169 

Ddf^ 

+    0.44 

E    » 

—    0.001 

r^« 

0.00 

r  ^=«_ 

0.000 
9  22  20.900 

« 

AppmrttU  Place,  1893,  Mmr,  8.        as 

8  11  46.37 

Pages  285 — 292  contain  the  Independent  Star-Numbers^  which  can  be  used  for  the  same  pur* 
pose.  The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulas  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a,  by  c,  d^  a^  ^,  c^,  d^  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute 
numbers. 


500 


THE  AMERICAN  EPHEMERIS. 


The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
fltar-numbers:  — 

CompukUion  of  the  appcareni  place  of  a  Hydra  for  1893,  March,  S,for  the  rtpptr  transit  at  Washington. 


0Eo=140  34.9 
G  «  273  7.3 
H=282    9.7 


j^  =  —  8  11.7 
G+oEo»  53  42^2 
H+ao=       62  44.6 


iogiV 

log  sin  (G-hxo) 
log  tan  6o 

8.8239 
0.921 1 
9.9063 
9.1584  n 

logiV 
log  A 

log  sin  (H+Oo) 
log  sec  So 

8.8239 
1.2747 
9.9489 
0.0044 

Oo    — 
/     - 

(A)   « 

h    m      1 
9  22  19.772 

+    0.068 

—    0.066 

+    1.126 

log(^) 

8.8097  n 

log  (A) 

0.0519 

rp  — 

0.000 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  tlie  fictitious  year  1893,  or  the  moment  when  the  sun^s  mean  longitude  is  280^. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working-catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  the  setting  of 
the  circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  unif<irmly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  tiie  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Ursce 
Minor  is,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon^s  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date^  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean-date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mtan  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  lef\  hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit 
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may  be  readily  identified.  Along  with  each  ci-ordinate  is  given,  in  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  m  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star- places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washing^ton.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephent' 
trie  for  the  Meridian  of  Greenwich, 

Pages  385—392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  TranHt^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limhs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  auid  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 408  contain  the  geocentric  apparent  right  ascensions  and  declinations,  semidiam- 
eters  and  horizontal  parallaxes,  of  the  seven  major  planets  except  Mars,  for  the  moments  of  all 
those  transits  over  the  meridian  of  Washington,  which  can  be  observed. 

PABT  IJJ— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  NmUical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  411 — 415  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.     The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
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elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow:  — 

On  the  line  ^^  Eclipse  begins '^  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  ^^  Central  eclipse  begins '^  when  the  axis  of  the  moon's  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

*''•  Central  eclipse  at  noon ''  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

^^ Central  eclipse  ends"  and  ^^  Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1893,  Oct.  9,  begins 
and  ends  at  San  Francisco,  Cal. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  6*^  and  7^*  and  we 
find  it  to  correspond  to  about  24  minutes  from  the  former,  therefore  the  time  of  beginning  is 
approximately  &^  24";  for  the  end  we  compare  the  distance  of  the  place  from  the  curves  of  9^ 
and  10^  and  find  it  to  be  about  5  minutes  from  the  former,  therefore  the  approximate  time  of  end 
is  8^  55°^,  both  of  which  are  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean 
time  the  result  will  be :  — 

Beginning.  Xnding. 

d    h    m  h    m 

Greenwich  mean  time       ....        Oct.      9    6  94.0  8  &5.0 

Longitude  Weet 8    9.6  8    9.6 

Local  mean  time Oct      8  22  14.4  Oct.    9  0  45.4 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
foe  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations, — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows :-~ 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axb  of  JC,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  J[,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d^  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  /i  is  the  Greenwich  hour-angle  of  this  aanie 
point  of  the  celestial  sphere. 
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The  quantities  I  and  I'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor* 
responding  to  the  penumbra,  and  I'  to  the  umbra,  or  annulus.  The  notation  is  that  of  Cbauye- 
NBT^s  Spherical  and  Practical  Astronomy^  in  which  I'  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/^,  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  Xj  y  and  /i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  ihe  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  y^  and  C)  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 

represented  by  p  cos  f*  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  f'  the 

geocentric  latitude.    These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulas— 

p  cos  f*  ^  F  cos  f 

,       sin  0 
psin  f'  ^  -^ 

f  being,  as  usual,  the  geographic  latitude. 

TabU  for  Comjntting  the  O^oeemtrie  Co  ordiwaUo  ojf  s  PUco. 


9 

Log^. 

Log  G. 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 

0.00000  , 
0.00001  • 
0.00005  I 
0.00010  I 
0.00018  I 
0.00027  „ 
0.00038  " 
0.00050  " 
0.00062  I, 
0.00075  I, 
0.00088  , 
0.00101  \l 
0.00113  If 
0.00124  ^l 
0.00133  I 
0.00141  I 
0.00146  ^ 
0.00150  * 
0.00151  ' 

0.00302  ^ 
0.00300  I 
0.00297  ' 
0.00292  I 
0.00284  I 
0.00275  -, 
0.00264  " 
0.00252  ]Z 
0.00239  ]l 
0.00226  " 
0.00213  \l 
0.00201  [^ 
0.00189  I, 
0.00178  " 
0.00169  I 
0.00161  I 
0.00155  Z 
0.00152  r 
0.00151  ^ 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  dj  cos  (2,  and  p..     Put : 
>l,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be:^ 

^  =  yt>  cos  ^'  sin  ( /x  —  A  ) 

yj  =  P  sin  ^'  cos  d  —  /o  cos  f '  sin  d  cos  ( /*  —  A  ) 
Z  ='  p  sin  ^'  sin  d  -^  p  cos  ^'  cos  d  cos  (/*  —  A) 
and  their  variations  in  one  minute  of  mean  time  will  be:  — 

e'  =  [7.63992]  p  C03  ip(  cos  (/i  —  X) 

r/  =  [7.63992]  ^  cos  ^  sin  rf  sin  (/i  -  ^)  «  [7.63992]  ^  sin  d 
C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y*.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulss :  — 

wi  sin  M  =  x  —  ^ 
m  cos  M  =  y  —  7) 
n  sin  JV  =  x'—  f ' 
n  cos  N  =  y'—  j^^ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 

is  computed  by  the  formula 

L  =  Z— Ctan/ 

I  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 

we  shall  have — 

w  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  ^  from  the  equation, 

msin  (M—  N) 
sm  ^  = 5-5 ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  ffi  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  t/f  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  tfi  for  which 
cos  tp  is  positive.  This  value  lies  between  the  limits  +  90°  and  —  90**.  The  correction  r  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  m  cos  ( ifcf  —  N)         L  cos  ^ 

n  n 

For  ending :  _^         m  cos  {M  —  N)         L  cos  <ff 

""  n  n 

One  such  pair  of  values  of  r  cannot*  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate  times 
may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed  time  will 
give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct  time  for 
the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will  give  an 
inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a  small  and 
nearly  correct  value  of  r,  to  be  applied  to  the  assumed  time  for  the  end,  and  a  large  negative 
and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus  deduce  two  times  of  each 
phase  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection r,  multiplied  by  the  sine  of  the  sun'^s  hour-angle^  (/i_;i),  far  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (;ti—>l)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difiTerence  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0°*.001  r'. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  difiTer  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 

For  beginning :  P  ^  N -^  ifi  ±  180** 

For  end:  P  ^  N  -^  <p 

it  being  assumed  that,  in  each  case,  the  value  of  ^  is  taken  between  the  limits  db  90^ 
Computation  of  the  Solar  Eclipse  of  1893,  April  15-16,  for  a  point  whose  position  i»— > 

Latittide,    v>  »  —     3''  2(K 
Longitude   X  ^  +  98    55 

which  is  in  or  near  Ceara,  on  the  coast  of  Brazil. 

Constants  for  the  given  place: — 

P  Bin  f'  ^  8.76160fi 

/>  cos  f  ^  »  9.99927 
Prom  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be  as  follows:— 


Greenwich  Mean  Time, 


h      m 

Beginning        0  55      \ 

Total  Phase    2  18     >     Greenwich  Mean  Time. 

Ending            3  50     ) 

le,            April 

BeieiniilnK. 

16*  O**  55« 

Total  PbiM. 
2h    igm 

Sndlnf. 

3^*  50« 

A* 

13  49  48 

O          #           w 

34  35     6 

O          t          *t 

57  35  24 

;i 

38  55    0 

38  55    0 

38  55    0 

/i-A 

-  26    5  12 

-     4  19  54 

+   18  40  24 

p  cos  f ' 

9.99927 

9.99927 

9.99927 

8m(/c— ^) 

9.62735  n 

8.87812  n 

9.50540 

loge 

9.62662  n 

8.87739  n 

9.50467 

e 

-  0.42327 

-  0.07540 

+  0.31964 
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iwich  Mean  Time,           April 

p  sin  ^ 
cosd 

Beginning. 

16*  0^  55™ 
8.76160  n 
9.99292 

Total  Phase. 
2h    iQm 

8.761 60  n 
9.99289 

Ending. 

3*»  50» 
8.76160  n 
9.99286 

(1) 

^^ 

8.75452  n 
0.05682 

^^ 

8.75449  n 
0.05682 

^^ 

8.75446  n 
0.05681 

pCOSf* 

sin  d 
cos  (/*— ^) 

9.99927 
9.25318 
9.95697 

9.99927 
9.25399 
9.99876 

9.99927 
9.25488 
9.97652 

(2) 
(l)-(2)                               , 

+ 

9.20942 
0  16196 
0.21878 

+ 

9.25202 
0.17865 
0.23547 

+ 

9.23067 
0.17009 
0.22690 

p  sin  f*  sin  d 
(3) 

^^ 

8.01478  n 
0.01034 

^ 

8.01559  n 
0.01036 

^^ 

8.01648  n 
0.01039 

p  cos  f'  cos  d  cos  (  Ai— ^) 

(4) 
<8)+(4)                                C 

+ 
+ 

9.94916 
0.88952 
0.87917 

+ 
+ 

9.99092 
0.97930 
0.96893 

+ 
+ 

9.96865 
0.93036 
0.91997 

const,  log 
/>cos5p'cos(m— ^) 

7.63992 
9.95624 

7.63992 
9.99803 

7.63992 
9.97579 

logf' 

+ 

7.59616 
0.00394 

+ 

7.63795 
0.00434 

+ 

7.61571 
0.00413 

const,  log 
f  sin^ 

7.63992 
8.87980  n 

7.63992 
8.13138  n 

7.63992 
8.75955 

1?' 

_^ 

6.51972  n 
0.00033 

.1,^ 

5.77130  n 
0.00006 

+ 

6.39947 
0.00025 

^ 

0.36548 
0.37806 

_ 

0.00190 
0.00133 

+  0.39182 
+  0.38899 

yf-rf 

+ 
+ 

0.00462 
0.00467 

+ 
+ 

0.00423 
0.00440 

+  0.00445 
+  0.00458 

msin  JIf 
IR  cos  JIf 

9.56288  n 
9.57756  n 

7.27875  n 
7. 12385  n 

9.59308 
9.58994 

tan  JIf 

JIf 

sin  JIf 

logm 

9.98532 
224**  1'  55^' 
9.84202  n 
9.72086 

0.15490 
235*'0'30'' 
9.91340  n 
7.36535 

0.00814 

45**  12^27^' 

9.85106 

9.74202 

nsin  N 
ncosN 

44 

7.66464 
7.66932 

43 

7.62634 
7.64345 

44 

7.64836 
7.66087 

tan  JV 

N 

siniV 

logn 

9.99532 

MF30'' 

9.84713 

7.81761 

9.98289 

o  52'  20^' 

9.84076 

7.78558 

9.98749 

[^  10/28" 

9.84314 

7.80522 

tan/ 
logC 

7.66798 
9.94407 

7.66586 
9.98629 

7.66796 
9.96377 

Ctan/ 

7.61205 
0.00409 
0.53617 

7.65215 
0.00449 
0.00972 

7.63173 
0.00428 
0.53597 

L 

+ 

0.53208 

^ 

0.01421 

+  0.53169 
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Local  Mean  Time, 


me,           April 

BeginniDg. 

16*  0^  55™ 

ToUlPhMflL 
2h    igm 

Bnding. 

3^  50°" 

M-N 

179^*20^25'' 

19r8M0'' 

ri'59'' 

8in(Jlf-iV) 

8.06123 

8.29727  ft 

8.25598 

login 

9.72086 

7.36535 

9.74202 

7.78209 

5.66262  n 

7.99800 

logL 

9.72597 

8. 15259  ft 

9.72565 

sin^ 

8.05612 

7.51003 

8.27235 

^ 

0^  39'  V 

0Mr8'' 

JO  4, 2*^// 

log- 

1.90335 

9.57977 

1.93680 

cos(Jif-.iV) 

9.99997  n 

9.99992  n 

9.99993 

1.90332  n 

9.57969  ft 

1.93673 

^  cos  {M^N) 

+     80.04 

+  0.3799 

-  86.444 

logi 

9.72597 

8.15259  ft 

9.72565 

cos^ 

9.99997 

9.99999 

9.99992 

colog  n 

2.18249 

2.21442 

2.19478 

1.90843 

0.36700 

1.92035 

Lcos^ 
n 

^  80.99 

^  2.328 

±  83.244 

T 

m 

-  0.95 

-  L948 
+  2.708 

m 

-  3.200 

T 

h 

0  55. 

h 

2  18. 

3  50. 

d   b       m 

h       m 

2  16.052 
2  20.708 

h      m 

t   April  16  0  54.05 

8  46.800 

A 

2  35.66 

2  35.666 

2  35.666 

d      h 

m                         d 

23  40°386 

23  45.041       ^P"* 

d    h       ID 

April  15  22 

18.39     April  15 

16  1  11.134 

)uration  of  Totalit 

y 

4?656 

No  correction  is  necjjsssary  since  the  assumed  time  difTers  very  little  from  the  computea  ones. 
Therefore  we  have 


Beginning  of  the  eclipse, 
Beginning  of  total  eclipse, 
End  of  total  eclipse. 
End  of  the  eclipse, 


April 


(4 


ft( 


CC 


d      h     m       ■ 

15  22  18  23.4 
15  23  40  23.1 

15  23  45    2.5 

16  1   11     8.0 


Local  Mean  Time. 


Angle  of  position : 


Beginning. 


Ending. 


N 

<l>  (+  180) 

P 


O 

44 
180 


41.5 
39.1 


225    20.6 


o 

44 

1 

45 


10.5 
4.4 


14.9 


from  the  north  point  oi  the  sun^s  disk  towards  the  east  for  direct  image. 
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Elements  of  OcetdtcUions. — Pages  417 — 445  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star^  those 
headed  Redans  from  1893.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1893  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circums(*.ribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour»Angle  H  gives  the  common 
geocentric  hour-angle  of  the  m<x>n  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  plaoe 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  ^',  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

.       sin  ^ 
p  sm  if'  ==  —^ 

p  cos  f/  =  F  cos  ^ 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  i 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  ^his  angle  A©,  putting 

where  ^  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes^s 
table,  on  pages  448 — 449.     This  correction  will  have  the  same  sign  as  ^. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quaati* 
ties  Coi  *'  and  t  from  the  formulis, 

^Q  ss  p  cos  ^'  sin  Ao 

e'  =  [9.4192]  cos  (ho  +  i  Ao) 

r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
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By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
hare  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

n  =  T  —  0^.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 

(2)  Compute  for  the  moments  T  +  ti  and  T  +  tj  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ti  and  r2.  The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour*angle. 

^    sa:  ^  cos  ^'  sin  (A©  -f-  "f ) 

iy    ss  ^  sin  ^  cos  d  —  p  cos  ^'  sin  d  cos  (A©  +  t  ) 

f'  -=  [9.4192]  p  cos  ^  cos  (Ao  -f-  r) 

i;/  s  [9.4192]  p  coa  f'  sin  d  inn  {ho  +  r)  ^  [9.4192]  S  sin  d 

y  =.  r  +  y'  r 

Compute  m,  Jtf,  n  and  N  from  the  equations 

m  sin  Jtf  ssa  a:  —  ^ 
m  cos  M  SB  y  —  Tj 
nsin  N  =»a/—  f' 
n cos  N  say'  ~~  rf 

w'=~=  [8.2218]  II 

sin     v''     -  [0.5650]  m  sin  (Af-  2V) 

Then,  t\  and  i%  from  the  equations 

^1  = y  cos  (Jlf  —  iV)  —  ■—— 7 —  cos  v''     (Beginning.) 


n'         ^  '  n' 


t,  «  _  ?)  cos  ( JIf  -  J\r)  +  [?!^^]  cos  V''      (End.) 

The  quantities  t\  and  ft  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
thnes  T  4-  Ti  and  T  -|-  r^  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  i\  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^^tj^x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V'{x  -  c)*+  (y-Tr  =  0.2723 

If  log  m  sin  ( Af  —  N)  s=  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter* 
mine  whether,  numerically,  sin  s^  <  1,  or  sin  v'^  ^  1.  In  the  latter  case,  the  impossible  value  of 
sin  0  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  ^  i»  90**,  or  270^,  according 
as  sin  (M  —  N)  is  positive  or  negative ;  and  for  finding  the  time  of  nearest  approach, 

w  cos  ( Jf  —  JV ) 
n' 
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where 


Putting  r  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

-  [m  sin  (JIf  -  JV)  -  0.2723] 
disregarding  the  sign  of  sin  {M  —  N) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

r  [to  sin  (  ifcf  -  JV)  -  0.2723]  [1  +  z  sin  tt  ] 

z  =z  p  COS  ^'  COS  d  cos  ( Ao  +  r)  -|-  />  sin  ^  sin  d 

The  position-angle  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae :  — 

P  =s  N  —  </f  for  immersion, 

P  ^  N  +  <pzt:  180**      for  emersion, 

it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  ztz  90^. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tanC==i±Ai' 
in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

F=:P-    C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  A  Virginia,  on  June  22, 
1893,  for  Madison,  Wis.,  whose  position  is 

SP  =  +  43°    4'  37''.0 
X^  +    0^  49°»  24M 

Constants  for  the  given  place, 

/>  sin  f/  »  9.83217 

/>  cos  ^  =  9.86426 
From  the  elements  on  page  430,  we  have 

h     m 

H^+    0  10.5 
Ao  =  H-A=-    0  38.9 

From  DowNEs's  Table,  pages  448 — 449,  or  from  the  formulae  on  page  508,  we  find  the  cor- 
rection to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  —23°^,  therefore 
the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  June  22^  7*^  9™.2 ; 
subtracting  and  adding  30°^,  we  shall  have  the  approximate  Washington  mean  times  of  immer- 
sion and  emersion  to  be  used  in  the  computation,  thus : 

h    m 

T,  =  —  0  53 
r,«  +  0    7 

Washington  Mean  Tine, 


I 

T  -f  n  B  June  22  6  39.2 

T  +  r,  =             22  7  39.2 

Xmenloii. 

June 

d      h      m 

22    6  39.2 

h     m 

7  39.2 

ho 

h     m      • 

-    0  38  54 

_ 

h     m      • 

0  38  54 

t  (in  sidereal  time) 

-    0  53    8.707 

+ 

0    7     1.15 

Ao  +  t-  (in  arc) 

-  23**  O'  40^' 

— 

r  58^  13" 

pCOB^ 

9.86426 

9.86426 

nn  {ho  +  t) 

9.59208  n 

9.14195  ft 

log? 

9.45634  ft 

9.00621  It 

e 

-    0.28599 

— 

0.10144 
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Washington  Mean  Time, 


June 
cosd 

(1) 

pCOBf' 

sin  (2 
cos  (Ao  4-  r) 


(2) 

(l)-(2)  yi 

const  log 

p  008  ^'  COS  (Ao  +  '^) 

logf' 

const.  log 
$  sind 

logiy' 

logo/ 
logr 

log^ 

logy' 

logy'T 

V'r 

Y 

y 
a/  — e' 

msin  JIf 
mcosJlf 

tan  JIf 

M 

cos  JIf 

log  in 
Msin  iV 
ncosiV 

taniV^ 

N 

cobN 

log» 
colog  60 

logn' 


ImnienioiL 

Bmenion. 

22*  &"  39«.2 

r*  39'».2 

9.83217 

9.83217 

9.99385 

9.99385 

9.82602 

9.82602 

+  0.66991 

4- 

0.66991 

9.86426 

9.86426 

9.22286  n 

9.22286  » 

9.96399 

9.99579 

9.05111  n 

9.08291  n 

-  0.11249 

— 

0.12103 

+  0.78240 

+ 

0.79094 

9.41920 

9.41920 

9.82825 

9.86005 

9.24745 

9.27925 

+  0.17678 

+ 

0.19022 

9.41920 

9.41920 

8.67920 

8.22907 

8.09840 

7.64827 

+  0.01254 

+ 

0.00445 

9.69276 

9.69276 

9.94613  n 

9.06695 

9.63889  n 

8.75971 

-  0.43540 

+ 

0.05751 

9.39533  ft 

9.39533  n 

9.34146 

8.46228  n 

+  0.21951 

— 

0.02899 

+  0.82120 

+ 

0.82120 

+  1.04071 

+ 

0.79221 

-  0.14941 

+ 

0.15895 

+  0.25831 

+ 

0.00127 

+  0.31612 

+ 

0.30268 

-  0.26104 

— 

0.25295 

9.17438  n 

9.20126 

9.41214 

7.10380 

9.76224  n 

2.09746 

329**  57'  14'' 

1 

39*  32'  32" 

9.93734 

7.90252 

9.47480 

9.20128 

9.49985 

9.48098 

9.41671  n 

9.40303  ft 

0.06314  n 

0.07795  fi 

129*  32'  55" 

129*"  Sy  10" 

9.80896  » 

9.80704  ft 

9.61275 

9.59599 

8.22185 

8.22185 

7.88460 


7.81784 
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Washington  Mean  Time, 


June 

const,  log 

logm 

Bin(Jlf-iV) 

sin  (jf 


1      ^ 
log-, 

C08(Jtf-JV) 


Immenioii. 

22*  6^  39°».2 
0.56500 
9.47480 
9.54240  n 

9.5822011 
-  22*»27'56'' 

1.64020 
9.97232  n 


m 


-.^C08(Jtf^iV) 


const,  log 
colog  n' 

00%  (p 


[9.43500]  cos  ip 


1.61252  n 

4a975 

9.43500 
2. 16540 
9.96572 

1.56612 

m 


+         36.823 
+  4.15 


Washington  Mean  Time  of  Phase, 


Madison  Mean  Time, 
Angle  of  position : 


T    June  22 

June  22 

k 

June  22 


h       m 

6  39.2 
6  43.35 
0  49.4 
5  53.95 


N 
P 


129  32.9 
—     22  27.9 

152    0.8 


EmenkMi. 

7»»  39«.2 
0.56500 
9.20128 
9.81115  n 

9.57743  fi 
22**  12'  24'' 

1.38344 

9.88205 
1.26549 

ia428 

9.43500 
2.18216 
9.96653 

1.58369 


38.343 
19.92 

h      m 

7  39.2 

7  59.12 

0  49.4 

7  9.72 


129  53.2 

22  12.4 

287  40.8 


from  the  north  point  of  the  moon's  limb  toward  the  east  for  direct  Image. 

Prediction  of  Many  OccuUations  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  417—449,  gives  If,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 


H^  X 


( jl  s  west  longitude  from  Washington). 


The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
f  «s  op;  or,  using  the  values  of  S  and  «, 

p  cos  ^  sin  h  1^  x'  r 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.    We  shall  therefore  have, 

h^h^  +   T 
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for  the  'hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  ^^  ^>^,  because  the  star  moves  a  little  more  than  15^ 

in  an  hour  of  mean  time ;  but  the  error  arisiug  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  afiect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  f '  sin  (ho  +  t)  t=s  a/  r 

The  quantities  h^  and  x'  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
ho  and  a/.     The  computation  of  r  is  effected  as  follows.     We  have 

sin  ( Ao  +  T )  =a  sm  ho+  2  sin  J  t  cos  (  ^  +  J  t)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24^  we  may  put  r  itself  for  2  sin  j^  r.  The 
equation  will  then  become 

p  cos  ^  sin  ho+  T  p  cos  ^  cos  (A©  +  Jr)  «■  aj'  t 

from  which  we  find 

^  ^  />  cos  9>^  sin  ^o 

X'  —  p  cos  f'  COS  (^o  +  J^) 

To  tabulate  r,.  we  must  first  have  a  table  of  the  quantities 

^  t=s  p  cos  ^'  sin  h 

^'  =  [9.41916]  />  cos  f'  cos  A  ^' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  K  If  we  then  put  fo  ^^r  the 
value  of  ^  corresponding  to  h=»ho  and  S\  for  the  value  of  S'  corresponding  to  A  i»  Ao  +  i^  "^^ 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^'i  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r  for  the  two 
extremes  of  x'^  namely,  a:^=s0.4d  and  a/a=0.60,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  the  intermediate  values  of  a/.     For  the  first  approximation  may  be  taken — 


}r  »  &0"sin|  Ao     (for  a/  »  0.48) 
}r  »  40»sin|  Ao     (for  xf  »  0.60) 


(6) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Dowicss's  table,  pages  418  419.  It 
will  be  best  to  make  the  computation  for  every  SO*"  of  A,,  and  to  find  the  intermediate  values 
of  r  for  every  10"  by  interpolation.  Then  for  each  30"  of  A©  we  take  ^'  from  a  table  with 
the  argument  Ao  +  i  ^y  and  log  ^  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  ^\  a  new 
value  may  be  used  to  correct  S\  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  x' a  0.51,  JB^sO.M,  and  jb'ssO.57,  can  then  be  computed  with  the  single  interpo- 
lation of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  x'  between  sf  =  0.48  and  x*  ss  0.60.  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Tabic  L 
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The  values  of  yj  and  i^'  may  then  be  tabulated  for  every  degree  of  the  star's  declinatipn,  and 
every  10°^  of  h.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for  nega- 
tive values  of  <2,  since  by  putting 

1^1  ss       p  sin  ^  cos  d 

17a  =>  — *  />  cos  ^'  sin  d  cos  h 

171  may  be  given  in  a  table  of  single-entry ;  and  taking  172  from  the  table  of  double-entry  for  a 
positive  (2,  we  shall  have 

'y  =  iji  ±  7a 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  tj  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  bo  found  better  to  do  it,  so  as  to  save  taking 
out  til  and  172  separately. 

This  table  for  17  will  be  called  Table  11^  and  the  corresponding  one  for  t^'  with  the  same  argu- 
ments Table  III,     The  precepts  for  using  the  tables  will  then  be  as  follow:  — 

From  Table  I  with  the  arguments  a/  and  H —  A  =  A©  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  a/,  r  will  be  of  the  same  sign  as  Aq.  Then,  enter  Table 
II  with  the  arguments  d  (the  starts  declination)  and  A  =  A^  4-  r,  and  take  out  the  value  of  17. 
Form  the  quantities  y  =>  Y  +  y'  r^  and  y  —,  r).  If  the  latter  quantity  lies  between  the  limits 
±  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
±  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and 
1893  these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  this  limit  may  be  rejected  if  y^ 
is  small.     A  convenient  rule  to  adopt  will  be — 

y'  <  0.10,  =  ±  0.29 

0.10  <  /  <  0.15,  =  ±  0.30 

0.15  <  y^  <  0.20,  —  ±  0.31 

0.20  <  y'  =  ±  0.33  or  ±  0.82 

Here,  only  the  absolute  value  of  y^  is  to  be  considered,  without  respect  to  its  algebraic  ftign. 

If  y  -^Tj  falls  between  the  limits  thus  indicated,  take  the  values  of  S'  and  ij^  from  the  appro- 
priate tables  and  compute  v,  Q  and  A  from  the  equations 

»  sin  Q  :ss  y'  —  17' 
V  cos  Q  «  a/  —  f  ' 

^  =  (y  —  1?)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moonnnay  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

n--^.inQ  cosi'-a^       (P<180») 

0.2728  sin  P 

'• ; — 

We  shall  then  have-^ 

Local  mean  time  of  immersion,  T^X  +  t  +  ti^t% 
Local  mean  time  of  emersion,     T— ^+^  +  ^1  +  ^1 

Position-angle  from  north  toward  east  at  immersion,  180^  ^  Q  ^  P 
Position-angle  from  north  toward  east  at  emersion,     180^  ^^  Q  +  P 

In  predicting  the  occultattons  for  a  given  place,  the  first  operation  will  be  to  go  orer  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditknis  of 
poteible  visibility  are : — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  J3  —  >l,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difTerence  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T—  A,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  o{  —  X  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(  1 )  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H^X  or 
T  —  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  SateUUes^  pages  450 — 483. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness : 

Disks  of  Mercury  and  Venus^  pages  450 — 451.-^The  angle  6j  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes 
with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0^  to  360^,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc* 
tion  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  of  Jupiter ^  pages  453 — 477.-^The  times  of  phenomena  are  explained  at  the  foot  of 
each  page ;  the  diagram  is  on  page  453. 

Phenomena^  pages  484—485. — ^The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0%  90**  or  180**. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difi*erence  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  PoZorw.—- Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Epbemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1^  ]8'".9. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  ri^ht  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302—313  of  this  volume. 


APPENDIX. 


ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1893. 


The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struts  and  Pbtxeb, 
namely: — 

Precession  «  50''.2411  +  0''.0002268  t 

Nutation      =    9^.2231  +  0".000009    t 

Aberration  »  20''.4451 
in  whicli  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Haiisen's  TabUs  du  SoUU,  which  is  O^'^l  greater  than  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table: — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H— P. 

H— L. 

1750 
1800 
1850 
1900 

23    28    18'l9 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17^44 

54.22 

30.99 

7.76 

19^42 
55.63 
31.83 

ao3 

+  d!75 
+  0.58 
+  0.43 
+  0.26 

—  1.23 

—  0.83 

—  0.41 

—  0.01 

The  formuke  for  reducing  the  places  of  the  fixed  Btars,  page  280,  correspond  to  the  Star  TabUi 
of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Nswcomb's  fundamental  standard  in 
the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circumpolar  stars  north  of  GOP  north  declination  are 
from  Dr.  Gould's  ^andard  Places  of  Fundamental  Stars^  second  edition.  United  States  Coast  Survey 
Office,  1866.  Of  the  twelve  stars  south  of  SOP  south  declination,  the  positions  of  fl  Hydri,  aTrianguli 
Australis,  and  aOctantis,  have  been  corrected  from  data  furnished  by  Dr.  Grouu>;  while  the  remaining 
nine  are,  as  before,  from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right  ascensions  are 
given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  1096  Standard  Clock  and 
Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers  Prepared  for  the  Use  of  the  American 
Ephemeris  and  Nautical  Almanac,  Washington,  1881 ;  and  partly  from  the  catalogue  of  the  Astronomische 
Gesellschaft  of  1878.  A  few  have  been  derived  from  recent  cataloj^ues  without  a  rigorous  reduction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  stari$  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschaft  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sinus  and  Proeyon  have  been  applied  the  periodic  oorrectioDE  resulting 
fivm  AuwERs's  investigations. 

The  values  of  these  corrections  are:— 


Sirins. 


1893.0 
1894.0 


Aa 


+  0.150        A  6 
+  0.137        A  6 


+  0.71 
+  1.05 
517 


Proeyou 

Aa«.  +  o!065       A<}  — +(r.41 
Aa  —  +  0.068        A<}  — +  0*^ 
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Tho  ephemeriB  of  the  sun  is  constructed  from  Haivsen  and  Olufsen's  TabUs  du  SokU^  Copenhagen, 
185.%  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to  adding  (XMQ  to  the  true 
longitudes,  but  it  does  not  afibct  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulsB: — 

X  SB  12  cos  A 

Y^Rbiu  ;i  cos  cj  ~  19.3  R  0 
Z  »  12  sin  ;i  sin  u  +  44.5  R  $ 
The  reductions  to  mean  equinox,  1893.0,  are  computed  by  the  formulae, 

A  X  =  +  F  sec  w  A  A  sin  1" 

A  F  =  — Xcosu  A  Asin  l"  +  ZA«8m  1"—   9.4  r  12  sin  (  A  +  187*» ) 
A  Z'  =  —  X sin  «  A  A  sin  1"  —  F A  w  sm  1"  +  21.7  r  RBin{}.  +  lB7^) 
Wherein^ 

X  and  /?    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
cj,    the  obliquity  of  the  ecliptic ; 
A  A ,    the  reduction  of  longitude  for  precession  and  nutation  from  Jauuaiy  0; 
A  Uf    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal^  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  Investiga- 
tion of  the  Diriance  of  the  Sun  and  the  Elements  which  depend  on  itj^  is  8''.848.  The  adopted  semi- 
diameter  of  the  sun  at  the  earth's  mean  distance  is  l&  Of'*  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  15^  59^.788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Lunej  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table  being  substituted  for  Table  XXXIV. 
Tlie  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

•       5  «  0.272274  TT -H  2".5 

Tlie  constant  2'^5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Wwlock's  Tables  of  Mercury,  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Liiidenad's  Tables. 
Mr.  Hugh  Breezi's  results,  contained  in  his  {laper  On  the  Corrections  of  Lutdenau's  Elements  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ^  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0: — 


"  -^      It 


Ii  »  320  13  33.87    +  689101.1527    t 
9r    »  333  23  17.84    +  65.9990    t 

Q  -»    48  25  55^29    +  27.6997    t 

t     »      1  51    2.20    ^  0.02141  t 

e    «.        19238''.75    +  0.18549  t 

n    »      689050'^8927 
a    ^  1.5236915 
The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvaro's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formulso. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  Gborob  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub* 
lished  by  the  SmOhsoman  Institution. 


*  Astronomical  Observations  made  at  the  U.  S.  J^aval  Observatory,  Washington,  1^63,  Appendix  II. 
t  Astronomical  Observations  made  at  the  U.  S.  J<Caval  Observatory,  Washington,  1875,  Appendix  II. 
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The  ■emidiameten  of  the  planets  are  computed  from  the  fbUowing  yaluea:— 

Authoiitj. 

Lb  Veiuuxr,  Thtory  of  Mereiay. 


Semidiameter. 

LogDli 

It                               M 

3^ 

0.00 

8.546  ±  0.086 

0.00 

2.842  ±  0.057 

0.25 

18.78    ±  0.067 

0.70 

8.77    ±  0.039 

0.95 

1.68    ±  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9.38 

0.95 

Pkirce,  from  the  Washington  Obeer- 
▼ationa  of  1845  and  1846,  made 
with  the  Mural  Circle. 


Mercury 

Venus 

Mars 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapted  to  Bbsskl's 
method,  using  the  special  forms  in  Ghautenet's  Sphtrieal  and  Praetioal  Mrononuf.  The  adopted 
semidiameters  are: — 


Semidiameter  of  the  sun  at  distance  unity. 
Ratio  of  radius  of  moon  to  radius  of  earth 


ff 


959.788 
0.27227 


The  eclipses  of  Jupiter's  satellites  are  computed  from  Toon's  ConHnuation  of  Damoiseau's  Tables 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  BriHsh 
MnUical  Almanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseau's  Tables. 

The  elongations  aud  conjunctions  of  the  satellites  of  Saturn,  except  those  of  Titan,  Hyperion,  and 
lapetus,  are  computed  from  manuscript  tables  prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  Crom  the 
data  of  Professor  Newcomb's  Uraman  and  ^ephmian  SysUmSf  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Be8SEL*8  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  III  of  Ghadvenet's  Spherical  and 
Pradical  Mronomy^  Vol.  II : — 

log  t  -«  8.9122052 
f»'  —  SO  —  —  1 1'  30".65  sin  2  so  +  l'M6  sb  4  so 

log  p  »  9.9992747  +  0.0007271  coe  2  f  —  0.0000018  cos  4  f 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

( 1 )  An  altitude  of  Polaris  equal  to  45°. 

( 2 )  A  declination  of  Polaris  equal  to  +  88°  44'. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  ephemeris  of  the  Sun  was  computed  by  Mr.  E.  Davis;  the  Moon's  longitude,  latitude,  semi- 
diameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension  and  decluiation,  by  Professor 
Van  Vleck;  the  culminations,  by  Mr.  Meier;  the  lunar  distances,  by  Mr.  BiiAnFORD;  Mercury  and 
Venus,  by  Mr.  E.  P.  Austin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdsau  Buch- 
anan; Jupiter's  satellites,  by  Professor  H.  D.  Toon;  the  satellites  of  Saturn,  Uranus,  and  Neptune, 
by  Dr.  Morrison.  The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr.  Enousb 
and  Mr.  Hedrick;  the  general  constants  for  their  reduction,  by  Mr.  BucHAifAN;  the  occultations,  by  Mr, 
Auhaobn;  and  the  eclipses  were  computed  and  the  charts  projected  by  Mr.  Buchanah. 
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COREECTIOH  BEQUIRED,  ON  ACCOUKT  OP  SECOND  DIFFEBENCE8  OF  THE  MOON'S 

MOTION,  IN  FINDINO  THE  GREENWICH  TIME  COBRESPONDINO 

TO  A  COBEECTED  LUSAB  DISTANCE.                                               j 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME 


TO  BE  3UBTHACTED  FEOH  A  SIDEREAL  TIME  DTTEByAL. 

Side- 
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m 

Qh. 
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2b. 

3*^ 

A"^ 

5^ 

6^ 

7h. 

XVir 

BeooDds. 
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• 

El       • 

xu      • 

m     • 

m    • 

m     • 

m     • 

m     s 

• 

• 

0 

0 
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1    8.807 

0 

0.000 

1 

0 

0.1G4 

0    9.993 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1    a971 
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0  54.063 

1    3.892 

1  13.722 

30 

0.068 

31 

0 

5.079 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1    4.056 

1  13.886 

81 

0.085 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

83 

0.0S7 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  i:.213 

33 

0.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1    4.547 

1  14.377 

34 

0.093 

35 

0 

5.734 

0  15.563 

0  25.393 

0  85.223 

0  45.062 

0  54.882 

1    4.711 

1  14.541 

85 

0.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1    4.875 

1  14.705 

86 

0.009 

37 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1    5.039 

1  14.668 

37 

0.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  65.373 

1    5.203 

1  15.032 

38 

0.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

89 

0.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  15.360 

40 

0.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

0.118 

42 

0 

6.881 

0  16.710 

0  26.540 

•0  36.369 

0  46.199 

0  56.028 

1    5.858 

1  15.688 

42 

0.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

0.117 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.186 

1  16.015 

44 

0.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1    6.350 

1  16.179 

45 

0.183 

46 

0 

7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1    6.513 

1  16.343 

46 

0.126 

47 

0 

7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1    6.677 

1  16.507 

47 

0.128 

48 

0 

7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.162 

0  57.011 

1    6.841 

1  16.671 

48 

0.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1    7.005 

1  16.834 

49 

0.134 

60 

0 

8.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

60 

0.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.3:« 

1  17.162 

51 

0.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1    7.496 

1  17.326 

63 

0.148 

53 

0 

8.683 

0  18.512^ 

0  28.342 

0  38.171 

0  4aooi 

0  57.831 

1    7.660 

1  17.400 

53 

0.145 

54 

0 

8.847 

0  ia676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1    7.824 

1  17.654 

54 

0.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1    7.988 

1  17.817 

56 

0.160 

56 

0 

9.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1    8.152 

1  17.981 

56 

0.153 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1    a315 

1  iai45 

57 

0.166 

58 

0 

9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1    8.479 

1  ia309 

68 

0.168 

59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1    a643 

1  ia473 

69 

0.161 

Bide. 
imL 

0^ 

V^ 

21- 

8^ 

4^ 

6^ 

6^ 

fh» 

tjor 
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TO  BE  SUBTRiOTRD  FROM  A  ATDfiRKAL  TDCE  INTEBTAL. 

Side- 
naL 

gh. 

gh. 

10^ 

11^ 

12^ 

13^ 

14>- 

16^ 

Tor 

SMonda. 

m 

m     s 

m     s 

m     s 

m     s 

m 

s 

m     • 

m     s 

m     • 

s 

s 

0 

1  18.636 

1  28.466 

1  3a296 

1  4ai25 

1  67.955 

2    7.784 

8  17.614 

3  87.443 

0 

0.000 

1 

1  18.800 

128.630 

1  38.459 

1  4a289 

1  5ail9 

8    7.948 

8  17.778 

8  87.607 

1 

0.003 

9 

I  16.964 

128.794 

1  38.623 

14a453 

1  58.282 

8  aii2 

8  17.041 

3  27.771 

8 

0.005 

3 

1  19.128 

128.958 

1  88.787 

1  4a617 

1  5a446 

8    a276 

8  iai05 

8  87.935 

8 

0.008 

4 

1  19.292 

1  29.121 

13a951 

14a780 

15a610 

8    a440 

8  ia869 

8  2a099 

4 

0.011 

5 

1  19.456 

129.285 

1  39.115 

1  4a944 

1  5a774 

8  'a603 

8ia433 

8  2a&63 

6 

0.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  5a938 

8    a767 

3  ia597 

3  28.426 

6 

0.016 

7 

1  19.763 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

8    a931 

3  ia761 

8  28.590 

7 

O.Oll) 

6 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

169.265 

8    9.095 

2ia924 

2  2a754 

8 

0.0;^ 

9 

1  20.111 

1  29.940 

139.770 

149.600 

150.429 

8    9.259 

8  19.088 

8  2a918 

9 

0.025 

10 

1  20.275 

1  3ai04 

1  89.934 

1  4^763 

150.593 

8    a423 

8  ia258 

3  89.062 

10 

0.087 

11 

1  20.439 

1  30.268 

140.098 

1  49.927 

1  59.757 

8    9.586 

8  19.416 

8  89.845 

11 

0.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

159.921 

8    9.750 

8  19.580 

8  29.409 

12 

0.033 

13 

1  20.766 

1  30.596 

1  4a425 

1  5a255 

8 

0.084 

8    9.914 

8  19.744 

8  29.573 

18 

0.035 

14 

1  20.980 

1  3a760 

14a589 

15a419 

2 

0.248 

8  ia078 

3  19.907 

8  29.787 

14 

0.038 

15 

1  21.094 

1  30.923 

1  4a753 

1  50.588 

8 

0.418 

8  10.248 

3  80.071 

8  89.901 

15 

0.041 

IG 

1  21.2o8 

1  31.087 

1  40.917 

15a746 

2 

0.576 

8  10.405 

3  80.235 

8  30.065 

16 

0.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

8  10.569 

8  20.399 

8  30.228 

17 

0.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

8  10.733 

8  80.563 

8  80.398 

18 

0.049 

10 

1 

1  21.749 

1  31.579 

141.408 

151.238 

8 

1.067 

8  10.897 

8  30.787 

8  80.566 

19 

0.068 

SO 

1  21.913 

1  31.743 

1  41.573 

151.402 

8 

1.281 

8  11.061 

8  80.890 

8  80.780 

20 

0.065 

81 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

8 

1.395 

8  11.225 

8  31.054 

8  80.884 

21 

0.067 

22 

1  22.241 

1  32.070 

141.900 

15L729 

8 

1.559 

2  11.388 

8  81.218 

8  31.048 

22 

0.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

8 

1.723 

2  11.553 

2  21.382 

8  31.811 

28 

0.063 

U 

1  22.568 

1  32.398 

1  42.227 

1  62.057 

8 

1.887 

8  11.7i6 

8  81.546 

8  8L875 

24 

0.066 

25 

1  22.732 

1  32.562 

142.391 

1  52.221 

8 

2.050 

8  1L880 

8  81.709 

8  81.589 

85 

0.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  62.385 

8 

8.214 

8  12.044 

8  21.873 

8  81.703 

26 

0.071 

27 

1  23.060 

132.889 

1  42.719 

1  62.548 

8 

8.378 

8  12.208 

8  22.037 

3  81.867 

87 

0.074 

28 

1  23.224 

1  33.053 

1  42.883 

162.712 

8 

2.542 

3  12.371 

8  22.201 

3  32.031 

28 

0.076 

29 

1  23.387 

133.217 

143.047 

152.876 

8 

8.706 

2  12.535 

8  22.365 

8  32.194 

29 

0.079 

30 

1  23w551 

1  33.381 

1  4a2io 

1  53L040 

8 

8.869 

818.699 

8  22.589 

3  32.358 

80 

0.062 

31 

1  23.715 

1  33.045 

1  43.374 

1  53.204 

8 

3.033 

8  12.863 

8  22.692 

2  32.522 

31 

0.085 

32 

1  23.879 

1  3:i.708 

1  43.538 

1  53.368 

8 

3.197 

8  ia027 

8  22.856 

8  32.686 

82 

0.087 

33 

1  24.043 

1  33.872 

143.702 

1  53.531 

8 

3.361 

2  13.191 

8  23.020 

8  32.850 

33 

0.090 

34 

124.207 

1  34.036 

143.866 

153.605 

8 

3.525 

8ia354 

8  23.184 

2  83.013 

34 

0.093 

35 

124.370 

1  34.200 

1  44.029 

153.859 

8 

3.689 

8  ia518 

8  23.348 

2  33.177 

36 

0.096 

36 

1  24.534 

1  34.364 

144.193 

1  54.023 

8 

a852 

8  13.682 

8  83.512 

2  33.341 

86 

0.096 

37 

124.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

8  13.846 

3  23.675 

8  33.505 

87 

0.101 

38 

1  24.802 

1  34.691 

1  44.521 

1  54.351 

8 

4.180 

8  14.010 

8  33.839 

3  33.669 

88 

0.104 

39 

125.006 

134.855 

144.685 

1  54.514 

8 

4.344 

8  14.173 

8  84.003 

8  33.833 

39 

0.106 

40 

125.190 

1  35.019 

144.849 

1  54.678 

8 

4.508 

8  14.387 

8  34.167 

8  33.996 

40 

0.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

8 

4.672 

2  14.501 

3  24.331 

8  34.160 

41 

0.118 

42 

1  25.517 

1  35.347 

1  45wl76 

1  55.006 

8 

4.835 

2  14.665 

2  24.495 

8  34.324 

48 

0.115 

43 

125.681 

1  35.511 

1  45w340 

1  55.170 

8 

4.999 

8  14.829 

8  84.658 

8  34.488 

43 

0.117 

44 

1  25.845 

1  35.674 

1  45.504 

155.333 

8 

5.163 

8  14.993 

3  84.822 

8  34.652 

44 

0.120 

45 

1  26.009 

135.838 

1  45w668 

1  55.497 

8 

5.327 

3  15.156 

3  34.986 

8  34.816 

45 

0.128 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  :jo.100 

2  '^JJiO 

46 

0.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

3  15.484 

3  25.314 

2  35.143 

47 

0.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.969 

2 

5.818 

3  15.648 

3  35.477 

2  35.307 

48 

0.131 

49 

1  26.664 

1  36.493 

146.323 

1  56.153 

2 

5.982 

3  15.812 

3  25.641 

2  35.471 

49 

0.134 

50 

1  26.828 

136.657 

1  46.487 

156.316 

2 

6.146 

2  15.976 

8  35.805 

3  35.635 

50 

0.137 

51 

1  26.992 

1  36.821 

1  40.651 

1  5G.460 

2 

6.310 

2  16.139 

3  25.969 

3  35.798 

51 

0.139 

58 

1  27.155 

1  36.965 

1  46.815 

156.644 

2 

6.474 

2  16..303 

2  26.133 

3  35.962 

62 

0.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

0.G:i7 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

8 

6.801 

2  16.631 

2  2a460 

2  3a290 

54 

0.147 

56 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  3a454 

55 

0.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

8 

7.129 

2  16.959 

2  26.788 

8  86.618 

56 

0.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952 

3  36.781 

57 

0.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  67.627 

2 

7.457 

2  17.286 

8  27.116 

3  36.945 

58 

0.158 

60 

12a302 

1  3ai32 

1  47.961 

1  67.791 

2 

7.620 

8  17.450 

3  27.280 

8  37.1U9 

59 

0.161 

Mde- 

8^ 

9^ 

10^ 

11^ 

12^ 

13^ 

14^ 

1&^ 

For 

Btcondfc 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TDiE  rKTERYAL. 


Side. 


m 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
13 
13 
14 

15 
16 
17 
18 
19 

20 
21 


23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 

36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


16^ 


m  • 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 

2  38.092 
2  38.256 
2  38.420 
2  3U.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2  41.369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.646 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.464 
2  45.628 
2  45.792 
2  45.956 
2  46.120 

2  46.283 
2  46.447 
2  46.611 
2  46.775 
2  46.939 


17^ 


18^ 


Side. 
t«aL| 


16*^ 


m  • 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 

2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 

2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  55.458 
2  55.621 
2  55.785 
2  55.949 

2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


19^ 


m  s 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 

2  67.751 
2  57.915 
2  5a079 
2  5a243 
2  5a406 

2  58.570 
2  5a734 
2  58.898 
2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


0.209 
0.372 
0.536 
U.700 
0.864 

1.028 
1.192 
1.355 
1.519 
1.683 

1.847 
2.011 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
ai57 
3.321 


3  3.485 

3  3.649 

3  3.813 

8  3.977 

3  4.140 

3  4.304 

3  4.468 

3  4.632 

3  4.796 

3  4.960 


17^ 


3 
3 
3 
3 
8 

3 
3 
3 
3 
3 


5.123 
5.287 
5.451 
5.615 
6.779 

5.942 
6.106 
6.270 
6.434 
6.508 


m 
3 
3 
3 
3 


6.762 
6.925 
7.069 
7.253 


3  7.417 

3  7.581 

3  7.745 

3  7.908 

3  8.072 

3  8.236 


3 
3 
3 
8 
3 

3 
3 
3 
3 
3 


8.400 
a564 
a728 
8.891 
9.055 

9.219 
9.383 
9.547 
9.710 
9.874 


18^ 


3  10.088 
8  10.202 
8  10.366 
3  10.530 
3  10.693 

3  10.857 
3  11.021 
3  11.185 
3  11.349 
3  11.513 

3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.659 
3  12.823 
3  12.987 
8  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 
3  14.298 
3  14.461 
3  14.625 
3  14789 

3  14.953 
3  15.117 
3  15.281 
3  15.444 
8  15.608 

8  15.772 
3  15.936 
3  16.100 
3  16.264 
3  16.427 


20^ 


19^ 


m  • 
3  16.591 
3  16.755 
3  16.919 
3  17.083 
3  17.246 

3  17.410 
3  17.574 
3  17.738 
3  17.902 
3  18.066 

3ia229 
3  ia393 
3ia557 
3  18.721 
3  18.866 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
8  20.195 
3  20.359 
3  20.523 

3  2U.687 
3  20.851 
3  2L014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
8  23.308 
3  23.472 
3  23.636 
3  23.800 

3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 

3  24.782 
8  24.946 
3  25.110 
3  25.274 
3  25.438 

3  25.602 
3  25.765 
3  25.989 
3  26.003 
3  26.257 


21^ 


20»^ 


m  s 
3  26.421 
3  2a585 
3  26.748 
3  2a912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.805 

3  2a059 
3  28.223 
3  2a387 
3  2a550 
3  2a714 

3  2a878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.025 
3  30.189 
8  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.663 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 

3  33.793 
3  33.957 
3  34.121 
3  34.284 
3  34.4*18 

3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 

3  35.431 
3  35.505 
3  35.750 
8  35.023 
3  36.080 


22^ 


21^ 


m  s 
3  3a250 
3  36.414 
3  36.578 
8  36.742 
3  36.006 

3  37.669 
3  37.233 
3  37.397 
3  37.561 
3  37.726 

3  37.880 
3  38.052 
3  3a216 
3  3a380 
3  3a544 

3  3a70e 
3  3a871 
3  39.035 
3  39.199 
3  39.363 

3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
8  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  44.605 
3  44.760 
3  44.033 
3  45.097 

3  45.261 
8  45.42S 
3  45.588 
3  45.752 
3  45.016 


23*- 


22^ 


m  • 
3  46.060 
3  46.244 
8  46.407 
3  4a571 
3  4a735 

3  4a600 
3  47.063 
3  47.227 
3  47.300 
3  47.554 

3  47.718 
3  47.882 
3  4a046 
3  48.210 
3  4a373 

3  4a537 
3  4a701 
8  4a865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
8  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.905 
3  51.158 
3  51.322 
3  51.486 
3  51.650 

3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.460 

3  62.633 
3  52.707 
3  52.061 
3  53.124 
3  53.288 

8  53.452 
3  53.616 
3  53.780 
3  53.043 
3  54.107 

3  64.271 
3  54.435 
3  64.500 
3  54.763 
3  54.026 

3  55.090 
8  55.254 
3  65.418 
3  65.588 
8  66.746 


23*- 


0 
1 
2 
3 
4 

6 
6 

7 
8 
0 

10 
11 
12 
13 

14 

16 
16 
17 
18 
10 

20 
21 
22 
23 
24 

25 
26 
27 


20 

30 
31 


33 
34 

36 
36 
37 
38 
30 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
68 
53 
64 

65 

56 
67 


0.000 
a003 
0.005 
0.008 

aou 
aoi4 

0.016 
0.010 
0.022 
0.025 

aos7 

0.030 
0.033 
0.036 
a038 

0.041 
a044 
a046 
0.040 

aoGS 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
a076 
a079 

0.088 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

ai09 
0.112 
0.115 

au7 

0.120 

0.123 
ai26 
0.128 

ai3i 
ai34 

0.137 
0.130 
0.142 
0.145 
0l147 

ai50 
0.153 
0.156 
0.158 

ai6i 


TABLE  III.—MEAN  SOLAR  INTO  SIDEREAL  TIME. 
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TO  BE  ADDED  TO  A  UEAK  TIME  INTERVAL. 

Meui 

.0^ 

V^ 

2h. 

3*^ 

4*^ 

b^ 

6"^ 

7b. 

Tor 

m 

m     • 

m     s 

n     s 

m     s 

m    s 

m     • 

m 

• 

m     s 

• 

• 

0 

0    0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1    a995 

0 

0.000 

I 

0    0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1    9.160 

1 

0.003 

8 

0    0.329 

0  10.185 

0  20.041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1    9.324 

2 

0.005 

3 

0    0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1    9.488 

3 

0.008 

4 

0    0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  69.796 

1    9.652 

4 

0.011 

5 

0    0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  69.960 

1    9.817 

6 

0.014 

6 

0    0.986 

0  10.842 

0  20.609 

0  30.555 

0  40.412 

0  50.268 

0.124 

1    9.981 

6 

0.016 

7 

0    1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

0.289 

1  10.145 

7 

0.019 

8 

0    1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

0.453 

1  10.310 

8 

0.022 

9 

0    1.478 

0  11.335 

0  21.191 

0  3L048 

0  40.904 

0  50.761 

0.617 

1  10.474 

9 

0.025 

10 

0    1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

0.782 

1  10.638 

10 

0.027 

11 

0    1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.069 

0.946 

1  10.802 

11 

0.030 

12 

0    1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  5L254 

1.110 

1  10.967 

18 

0.033 

13 

0    2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1.274 

1  11.131 

13 

0.036 

14 

0    2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1.439 

111.295 

14 

0.038 

15 

0    2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1.603 

1  11.469 

15 

0.041 

16 

0    2.628 

0  12.  ^a^ 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1.767 

1  11.624 

16 

0.044 

17 

0    2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1.938 

1  11.788 

17 

0.047 

18 

0    2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

2.096 

1  11.962 

18 

0.049 

19 

0    3.121 

0  12.978 

0SS.834 

0  32.691 

0  42.547 

0  52.404 

8.260 

1  12.117 

19 

0.058 

20 

0    3.285 

0  13.142 

0  22.998 

0  32.865 

0  42.711 

0  52.668 

8.424 

1  12.281 

20 

0.065 

21 

0    3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  62.732 

8.589 

1  12.445 

21 

0.057 

22 

0    3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

8.753 

1  12.609 

22 

0.060 

23 

0    3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

8.917 

1  12.774 

23 

0.063 

24 

0    3.943 

0  13.799 

0  23.656 

0  33.512 

0  4^368 

0  53.225 

3.081 

112.938 

84 

0.066 

25 

0    4407 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1 

3.246 

1  iai08 

25 

0.068 

26 

0    4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

8.410 

lia266 

26 

0.071 

27 

0    4.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

3.574 

1  13.431 

27 

0.074 

28 

0    4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  5:{.HH2 

3.739 

1  13.695 

28 

0.077 

29 

0    4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

a903 

1  ia759 

29 

0.079 

30 

0    4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

4.067 

1  13.924 

30 

0.088 

31 

0    5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

4.231 

1  14.088 

31 

0.085 

32 

0    5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

4.396 

1  14.252 

32 

0.088 

33 

0    5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

4.560 

1  14.416 

33 

0.090 

34 

0    5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

4.724 

1  14.581 

34 

0.093 

35 

0    5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

4.888 

1  14.745 

35 

0.096 

36 

0    5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  65.196 

5.053 

1  14.909 

36 

0.099 

37 

0    6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

5.217 

1  15.073 

37 

0.101 

38 

0    6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.625 

5.381 

1  15.238 

38 

0.104 

39 

0    6.407 

0  16.263 

0  2&120 

0  35.976 

0  45.833 

0  65.689 

5.546 

1  15.402 

89 

0.107 

40 

0    6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  65.853 

5.710 

1  15.666 

40 

0.110 

41 

0    6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  66.018 

^ 

5.874 

1  15.731 

41 

0.118 

42 

0    6.900 

0  16.756 

0  26.613 

0  36.469 

0  46.325 

0  66.182 

a088 

1  15.895 

42 

0.115 

43 

0    7.064 

0  16.920 

0  2a777 

0  36.633 

0  46.490 

0  66.346 

a203 

1  16.069 

43 

0.118 

44 

0    7.228 

0  17.085 

0  96.941 

0  36.796 

0  46.654 

0  66.510 

a367 

1  16.223 

44 

0.180 

45 

0    7.392 

0  17.249 

0  27.105 

0  3a962 

0  46.818 

0  66.675 

a631 

1  16.388 

45 

0.123 

46 

0    7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  66.839 

a695 

1  ia558 

46 

0.126 

47 

0    7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

6.860 

1  16.716 

47 

0.129 

48 

0    7.885 

0  17.742 

0  27.598 

0  37.456 

0  47.311 

0  57.168 

7.024 

1  ia881 

48 

0.131 

49 

0    a049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

7.188 

1  17.045 

49 

0.134 

50 

0    8.214 

Oia070 

0  27.927 

0  37.783 

0  47.640 

0  57.406 

7.353 

117.909 

50 

0.137 

51 

0    a378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  67.660 

<fl 

7.617 

1  17.373 

51 

0.140 

52 

0    8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  67.885 

7.681 

1  17.538 

52 

0.142 

53 

0    8.707 

0  ia563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

7.845 

1  17.708 

53 

0.145 

54 

0    8.871 

0  ia727 

0  2a564 

0  38.440 

0  48.297 

0  6ai53 

aoio 

117.866 

54 

0.148 

55 

0    9.035 

0  ia892 

0  28.748 

0  38.605 

0  48.461 

0  5a317 

^ 

ai74 

1  ia090 

66 

0.151 

56 

0    9.199 

0  19.056 

0  28.912 

0  3H.769 

0  48.625 

0  58.4fa2 

a338 

1  iai95 

66 

0.153 

57 

0    9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  6a646 

a502 

1  ia359 

57 

0.156 

58 

0    9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  68.810 

a667 

1  ia583 

58 

0.169 

59 

0    9.692 

0  19.549 

0  29.406 

0  39.262 

0  49.118 

0  6a976 

a83i 

1  ia688 

60 

0.162 

Soltf. 

1 

Q^ 

Jh. 

2>^ 

3h. 

4IL      1 

6^ 

6*- 

7*. 

»w 

